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Abstract
Measuring the effectiveness of the Response to Intervention (RtI) framework has
become a more urgent need in the broader context of educational policy and the high
stakes associated with school improvement. In order to meet these needs, the systematic
development of a series of RtI rubrics was initiated within the state of Colorado to
support districts, schools, and educators with the implementation of the RtI framework.
Although the staff of the Colorado Department of Education (CDE) invested significant
time and resources into developing the RtI implementation rubrics, they did not conduct
an evaluation of the internal validity of the tools. The purpose of this research is to
engage in such as study.
This study has the capacity to greatly expand the understanding of systemic RtI
implementation as defined in the state of Colorado. Through factor analysis, it was
determined what the validity of the CDE School Level RtI Implementation Rubric is in
order to identify whether there are six distinct components for RtI implementation, and
the relationships between those components. This information can be utilized by the
Department’s staff to prioritize professional development offerings and to understand the
role component plays in the overall implementation of RtI. An additional benefit was to
reduce the number of items on the measure to create a more streamlined tool. With the
dearth of tools available to measure fidelity of RtI implementation, it is challenging to
ii

determine whether the framework has achieved the ultimate goal of improving academic
and behavioral outcomes for students. Through this exploratory factor analysis, the CDE
RtI Implementation Rubrics have been determined to be a viable option for measuring the
systemic implementation of the RtI framework. After future research conducting
confirmatory factor analysis has been conducted, and larger sample size is gathered, it
should be possible to determine whether the framework has achieved the ultimate goal of
improving academic and behavioral outcomes for students.
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Chapter One: Introduction
Background
In an effort to address the ever increasing demands of educating students with
diverse needs, many school systems are adopting comprehensive, multi-tiered systems of
prevention and support (e.g., Response to Intervention and Positive Behavioral
Interventions and Supports) (Johnson & Smith, 2008; Kalberg, Lane & Menzies, 2010;
McIntosh, Horner, Chard, Boland, & Good III, 2006; Sugai & Horner, 2009). Response
to Intervention (RtI) is one type of multi-tiered system of support, and has been defined
as “the practice of providing high quality instruction and interventions matched to student
need, monitoring progress frequently to make decisions about changes in instruction or
goals and applying student response data to important educational decisions” (Kurns &
Tilly, 2008). The roots for this framework stem from an effort to integrate the Elementary
and Secondary Education Act (ESEA) also known as the No Child Left Behind Act
(NCLB) of 2001 with the Individuals with Disabilities Education Act (IDEA) of 2004
(Glover & DiPerna, 2007; Samuels, 2011; Sugai & Horner, 2009). Throughout these acts,
the term “Response to Intervention” was never used, however the acts both discuss the
term “scientifically based” frequently, particularly when discussing universal, targeted
and intensive interventions (Sugai & Horner, 2009). In the IDEA, the Act authorizes
educators to identify children with specific learning disabilities (SLD) by measuring their

response to scientific, research-based instruction (IDEA, 2004). For many, RtI became
simply about interventions at the topmost tier for the sake of identification of disabilities,
and not systemic reform (Glover & DiPerna, 2007; King, Coleman, and Miller, 2011;
Kovaleski, 2007). In the last few years however, it has come to represent a school reform
model designed to systemically address the needs of all learners through a proactive
framework.
Rationale and Significance of the Study
There are some who contend that the comprehensive framework of RtI grounded
in systems theory, is far outstripping the research base to support its use (Shapiro &
Clemens, 2009; Sparks, 2011). While extensive research exists supporting individual
components of RtI implementation such as screening, use of assessment data, or
implementation of specific interventions for targeted student populations, little research
exists to support the systemic integration of the components as an effective school reform
model (Harlacher & Siler, 2011; Shapiro & Clemens, 2009; Sparks, 2011). As
VanDerHeyden, Witt & Gilbertson (2007) pointed out, “the research conducted to date
has focused primarily on the efficacy of the components of RtI individually, but not on
the efficacy of the RtI process as an integrated whole” (p. 226). In spite of this, there are
many who have suggested that there is substantial and sufficient research validating these
individual elements that comprise an RtI system of service delivery, suggesting that
implementation can and should move forward as an evidence-based approach (Burns,
2010; Keller-Margulis, 2012; Kovaleski, 2007). In his 2007 commentary on
considerations for RtI research, Joseph Kovaleski suggested that studies should focus
9

more on numbers of students passing state assessments, with improvements in indicators
of effective teaching analyzed as a mediating variable as a means to measure efficacy of
systemic RtI implementation. As he explains:
“The success of the multitier model will be judged not only by the extent to which
the core curriculum (in Tier I) brings increasing numbers of students to
proficiency, but also the extent to which the added procedures (e.g. data-analysis
and problem-solving teaming) and extensive supplemental programs (i.e.,
standard protocol interventions) increase those percentages toward the overall
goals set by NCLB” (Kovaleski, 2007, p. 640).
In other words, the research around RtI should continue to examine the efficacy of
the individual components essential to implementation, as well as the overall
effectiveness of the model when all of the components are brought together into a
cohesive system of support. Measuring the effectiveness of the whole system has become
a more urgent need in the broader context of educational policy demanding improved
outcomes for all students regardless of race, class, or disability.
In order to meet these needs, the systematic development of a series of RtI
Implementation Rubrics was initiated in 2009 within the state of Colorado to support
districts, schools, and educators with the implementation of the RtI model. The tools
provide the means to reflect on systems and practices from the classroom level, to the
school, district, and state level in order to continually improve outcomes for students.
The Colorado RtI Model identifies six components significant to RtI
implementation and provides guidance and support for each of them: 1) Leadership, 2)
Curriculum and Instruction, 3) Positive School Climate and Culture, 4) Problem-Solving,
5) Assessment, and 6) Family and Community Partnering.

10

Purpose of the Study
This research study has the capacity to greatly expand the understanding of
systemic RtI implementation as defined in the state of Colorado. Through this
quantitative analysis, it will be determined what the internal validity of the CDE School
Level RtI Implementation Rubrics is in order to identify whether there are six distinct
components for RtI implementation, and the relationships between those components.
This information can be utilized by the Department’s staff to prioritize professional
development offerings, and to understand the role component plays in the overall
implementation of RtI. An additional benefit of the analysis will be to reduce the number
of items on the measure to create a more streamlined, user-friendly tool. With the dearth
of tools available to measure fidelity of RtI implementation, it is challenging to determine
whether the framework has achieved the ultimate goal of improving academic and
behavioral outcomes for students. If the CDE RtI Implementation Rubrics are determined
to be a viable option for measuring the systemic implementation of the RtI framework,
the result will be a tool that provides a metric of fidelity that can be used to ascertain the
impact of RtI implementation on student achievement within the context of school
systems.
Research Questions
1. To what degree do the CDE RtI Implementation Rubrics distinguish between
schools implementing RtI at the four levels identified by the CDE scale
(emerging, developing, operationalizing, optimizing)?
2. What is the internal validity of the CDE RtI Implementation Rubrics?
11

3. Are there 6 distinct components to RtI implementation measured by the
rubrics?
4. What, if any, relationship exists between the 6 components for RtI
implementation?
5. In what way are the anchors (structures, processes and procedures, and
professional development) related across the 6 components?
Limitations
A few limitations need to be considered when interpreting the findings from this
study. The CDE School Level RtI Implementation Rubrics are a self-report tool for
school leadership teams. Because of this, the accuracy of the perceptions of the teams
cannot be verified. Teams may over or underestimate current performance. To address
this, the CDE provides an Implementation Coach to facilitate team reflections on school
processes and practices, and promotes them to consider evidence that supports or refutes
their self-assessment process.
This provision of an Implementation Coach leads to a second limitation of the
study. While all of the Implementation Coaches were provided with training in
facilitating the Implementation Rubric dialogue, no process was developed to assure
consistency or inter-rater reliability. This may lead to inconsistent scoring processes or
practices.
A third limitation is related to the actual sample set. The schools providing data to
the CDE applied to the State Education Agency (SEA) to receive funds and RtI
12

implementation coaching. These schools recognized a need for support and actively
pursued it. After reviewing the applications, the state selected those schools that seemed
to have the most potential for success with RtI implementation. As a result, the rubric
scores from these schools may not reflect the variability of implementation levels of
schools across the state that did not apply for the grants.
Finally, the overall sample size obtained for this study may be a considered a
limitation in terms of the ability to generalize the results. While the CDE collected 250
rubrics from schools across the state, only 91 of those reported scores on all 44
indicators. Much has been written about the required sample size for factor analysis, with
little agreement on the minimum requirement (Field, 2005). One common rule
researchers have used is at least 10-15 participants per variable to avoid computational
difficulties, and to stabilize the correlations among variables (Stevens, 2009). Others have
suggested that a bare minimum of 250 cases is required for factor analysis (Field, 2005).
MacCallum, Widaman, Zhang, & Hong (1999), however, demonstrated that the
minimum sample size, or sample to variable ration depends on other aspects of the design
of the study. They found that as communalities become lower, the importance of the
sample size increases. In fact, their research reflected that with all communalities above
.6, samples of less than 100 may be adequate. Another method for determining sampling
adequacy is the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy (Field,
2005). The KMO represents the ratio of the squared correlation between variables to the
squared partial correlations between variables. The KMO statistic is reported between 0
and 1, with a value of 0 representing diffusion in the partial correlations, and a score of 1
13

representing relatively compact correlations. Therefore, the closer the KMO statistic is to
1, the more likely the factor analysis is to yield distinct and reliable factors (Field, 2005).
Kaiser recommended interpreting a value of .5 as barely acceptable, between .5 and .7 as
mediocre, between .7 and .8 as good, .8 to .9 as great, and values above .9 as superb (as
cited in Hutcheson & Sofroniou, 1999). Because the initial KMO for this study resulted
in a value of .882, and Bartlett’s Test of Sphericity indicated significant results, it was
determined the factor analysis was an appropriate methodology.
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Chapter Two: Literature Review
Context
In 2010, nearly 3.1 million students dropped out of schools within the United
States (Aud, Hussar, Johnson, Kena, Roth, Manning, Wang, & Zhang, 2012). Students
who do not graduate from high school are significantly more likely to earn lower wages,
spend their lives periodically unemployed, living on welfare, or incarcerated (Alliance for
Education, 2011). The accruing research on the effects of student dropout on the
economy, stability of the country, and social-emotional well-being of individuals has
generated the impetuous to address school improvement and reform (Alliance for
Education, 2011; Balfanz & Legters, 2004; Snyder & Dillow, 2011).
The notion of education reform has been around in the United States for decades.
Since the landmark case of Brown v. Board of Education in 1954 in which the Supreme
Court ruled that “separate but equal” was unconstitutional (Brown v Board of Educ.,
1954), the federal government has been grappling with how to develop an education
system that prepares all students to be college and career ready. For decades, the US
government has been investing in efforts to turn around its lowest performing schools
with abysmal results. From the time of the publication of A Nation at Risk in 1983,
reform wave after reform has been initiated through educational policy. The cornerstone
15

of recent policy, the No Child Left Behind Act of 2002 (NCLB), also known as the
Elementary and Secondary Education Act (ESEA), shifted the emphasis of policies from
improving the process of education to providing services aimed at improving outcomes
for all students. The Act prioritized the use of research-based instruction and intervention,
data-driven decision-making, and monitoring students’ progress toward federal and state
accountability measures. Standardized assessment scores were the foundation for the Act
with the primary measure for accountability being Adequate Yearly Progress (AYP).
Within the Act a clock was set: all students at all schools would be proficient on state
assessments by 2014. Targets were generated for schools based on the 2002 state
assessment scores, including disaggregated scores for minority populations, and became
progressively higher as the clock wound down to 2014. In September of 2007, the
Government Accountability Office (GAO) issued an evaluation of the status of NCLB.
The findings revealed that during the 2005-2006 school year, 2,790 Title I schools were
either in corrective action or restructuring, the lowest two ratings schools could achieve,
and that as the targets approached 100% significantly more schools would sink into these
categories (No Child Left Behind…, 2007).
As education systems evolved toward outcome-oriented operations, attention also
focused on effectiveness of federally funded special educational programs (Griffiths,
Parson, Burns, VanDerHeyden, & Tilly, 2007). Research studies of the effectiveness of
special education services in this country have been disheartening. The President’s
Commission on Excellence in Special Education (2002) indicated that special education
operates under a “culture of compliance” (p. 4) and the report recommended a shift in
16

focus from compliance with processes to an emphasis on student outcomes. Following
this report, the reauthorization of the Individuals with Disabilities Education
Improvement Act (IDEA) of 2004 was passed. The Act drastically changed the process
for identifying students with Specific Learning Disabilities, requiring schools to
demonstrate a students’ lack of response to research-based instruction and intervention in
general education settings through frequently administered assessments linked to the state
standards (IDEA, 2004). Like the ESEA, IDEA also mandated the use of data-based
decision-making and research-based instruction and intervention to ensure students with
disabilities achieve state standards. Accountability measures were put in place to ensure
that performance gaps between students with disabilities and typical students also were
eliminated (IDEA, 2004).
Entering the Oval Office in 2008 with a strong commitment to raising the
performance of the nation’s lowest performing schools, President Barack Obama
advocated for reforming the ESEA to much avail. With the reauthorization of ESEA long
overdue for reauthorization, the Obama administration continued to promote education
reform and improvement. The administration released the Blueprints for Educational
Reform 2010: The reauthorization of the Elementary and Secondary Education Act,
containing recommendations for the next iteration of the legislation (Blueprint for
Reform, 2010). Once again, the federal emphasis was on the evaluation of student
progress toward performance targets, the use of research-based curriculum, instructional
practices, and data-based decision-making.
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In spite of the fact that schools are now being held accountable for the aggregated
and disaggregated outcomes of all students, and funding has quadrupled since the 1980s
(even after adjusting for inflation), gaps in academic achievement have persisted (Fullan,
2010). Questions regarding the best way to achieve the elusive goal of true education
reform resulting in college and career readiness for all students endure. In order to
overcome these gaps, many researchers and policy makers have attempted to identify the
underlying causes of the failure of school reform efforts. Some researchers contend that a
significant contributing factor of school reform is the traditional structure for responding
to diverse student needs (Tilly, 2002; Torgesen, 2002). The education system that exists
today looks remarkably similar to the nineteenth century schooling system (Senge,
Cambron-McCabe, Lucas, Smith, Duttan, & Kleiner, 2000). Instructional options for
struggling students traditionally have been divided into two distinct paths: general
education and special education (Castillo, 2009). The resulting shortcomings of this
model include more rhetoric than action when it comes to education reform;
predominantly within-child conceptualizations of learning problems; too little time and
focus on prevention and early intervention; assessment focused on eligibility
determination rather than instructional decisions; and the reliance on placement in special
programming such as special education, as a means of addressing learning needs rather
than a true problem-solving approach (Reschly, Coolong-Chaffin, Christenson, & Gutkin,
2007). An emergent alternative to traditional educational practices, Response to
Intervention (RtI), addresses many of these limitations.
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Response to Intervention in Response to Policy
Many school systems have adopted comprehensive, multi-tiered systems of
prevention and support in an effort to address the high stakes, accountability driven
demands of state and federal legislation (e.g., Response to Intervention and Positive
Behavioral Interventions and Supports) (Johnson & Smith, 2008; Kalberg et al., 2010;
McIntosh, et al., 2006; Sugai & Horner, 2009). These models typically include three tiers
of support, with the primary, or universal level meeting approximately 80% of students’
needs; the secondary or targeted level meeting approximately 15% of students’ needs;
and the tertiary or intensive level meeting approximately 5% of students’ needs.
Consistent with the requirements of ESEA and IDEA, and central to implementation of
this model, is the use of high quality, research-based curriculum and instructional
practices; the collection of data to determine responsiveness of students to instruction; an
iterative process of data analysis and problem-solving; implementation of research-based
interventions; and fidelity checks on the use of curriculum and interventions (Castillo,
2009; Johnson & Smith, 2008).
Indeed, the roots for this framework stem from the effort to integrate and meet the
rigorous demands of the ESEA and IDEA (Glover & DiPerna, 2007; Samuels, 2011;
Sugai & Horner, 2009). Although the term “Response to Intervention” was never used in
either Act, both discuss the term “scientifically based” frequently, particularly when
discussing universal, targeted and intensive instruction and interventions (Sugai &
Horner, 2009). Additionally, the IDEA authorizes educators to identify children with
specific learning disabilities (SLD) by measuring their response to scientific, research19

based instruction (IDEA, 2004). Many policy analyses suggested that implementing a
proactive model of prevention and support would prevent students from falling behind,
developing severe learning deficits, and requiring special education services.
The use of RtI for identification of SLD was also promoted as a remedy for overidentification of certain minority groups in special education (Batsche, Elliot, Graden,
Grimes, Kovaleski, Prasse, Reschly, Schrag, & Tilly, 2005). In 1984, the Larry P. v. Riles
case in the United States Court of Appeals found that minority students in California
were overrepresented in special education. They went on to proclaim that utilizing IQ
tests, the traditional method for determining eligibility, was directly linked to the problem
(Griffiths, et al., 2007, MacMillan, Hendrick, & Watkins, 1988). Furthermore, numerous
studies have found that greater proportions of minority students were represented in high
incidence special education categories, including specific learning disabilities, mild
mental retardation, and emotional disabilities (Donovan & Cross, 2002; MacMillan,
Gresham & Lopez, 1996). Those studies pointed to a lack of effective instruction,
classroom management, and culturally biased assessments as contributing to the
misidentification of students (Donovan & Cross, 2002; Reschly, Kicklighter & McKee,
1988). A groundbreaking study by Hosp and Reschly (2004) suggested that academic
achievement was the biggest predictor of the diagnosis of a SLD. Thus, the most
important variable was lack of learning, rather than membership in a minority group. This
research, along with that of many others, suggested that when implemented well, the RtI
framework did not lead to gender and ethnic biases, and that using this approach actually
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reduced disproportionate representation of ethnic minorities in special education
(Donovan & Cross, 2002; Griffiths, et al., 2007; Klingner & Edwards, 2006).
Because of this emphasis on utilizing RtI processes to determine SLD eligibility,
for many, RtI became simply about interventions at the topmost tier for the sake of
identification of disabilities, and not systemic reform (Glover & DiPerna, 2007; King et
al., 2011; Kovaleski, 2007). This, coupled with the fact that there is no commonly agreed
upon definition of RtI, has led to significant confusion regarding the intent and best
practices for implementing the framework (Burns, Appleton, & Stehouwer, 2005; Fuchs,
Mock, Morgan, & Young, 2003).
Some of the most recent legislation in many states, including Colorado, has
adopted a more comprehensive view of the RtI framework as a complete school reform
model. For example, in the Colorado READ Act (2012), RtI was defined as:
…a systemic preventative approach that addresses the academic and socialemotional needs of all students at the universal, targeted and intensive levels.
Through the response to intervention framework, a teacher provides high-quality,
scientifically based or evidence-based instruction and intervention that is matched
to student needs; uses a method of monitoring progress frequently to inform
decisions about instruction and goals; and applies the students’ response data to
important educational decisions. (Colorado READ Act, 2012)
As evidenced by the definition provided in the Colorado READ Act (2012), as
well as numerous other research studies (e.g. Burns et al., 2005; Fuchs et al., 2003; Sugai
& Horner, 2009) RtI has come to represent a school reform model designed to
systemically address the needs of all learners through a proactive framework. For the
purposes of this study, as with many others, the term RtI will be utilized to describe a
comprehensive framework for school reform.
21

The Theoretical Framework of RtI
As described in the previous section, RtI has come to represent a school reform
model designed to systemically address the needs of all learners through a proactive
framework. While there is significant variation in the research regarding the definition
and essential components to RtI implementation, one of the more commonly agreed upon
definitions comes from Kurns and Tilly (2008). They describe RtI as the practice of
providing high quality instruction and interventions matched to student need, monitoring
progress frequently to make decisions about changes in instruction or goals and applying
student response data to important educational decisions. Within this proactive approach,
the primary prevention is provided through high quality, evidence-based universal
instruction and should address the needs of approximately 80% of the student population;
secondary prevention should be delivered to small groups, and provide targeted support
for students who are determined to be at-risk of not meeting benchmarks (typically, about
15% of the population); and tertiary prevention provided to provide intensive, focused
and frequently individualized instruction for the one to 5% of the student population
whose needs were not addressed in the previous tiers (Johnson et al., 2006). Again, while
there is not agreement on the components essential to implement RtI successfully, three
key characteristics have surfaced that are important to implementation: “(a) a
comprehensive assessment system; (b) a range of effective, research-based instruction
(embodied in tiers or levels); and (c) use of the problem-solving model” (Harlacher &
Siler, 2011). Other common, but not agreed upon components include professional
development, staff “buy-in”, leadership, and time for collaboration (Harlacher & Siler,
22

2011). Full implementation of RtI requires collaboration across educational stakeholders
(e.g. administration, general education teachers, special educators, related service
providers, English language acquisition teachers, gifted and talented teachers, parents,
and students) (Colorado Department of Education, 2008; King et al., 2012).
In practice, strong universal curriculum and instruction within the RtI framework
requires attention to several critical instructional variables: what to teach, how to teach it,
and how to know whether students have learned what was taught, and what will be done
if they already have learned it, or what will be done if they don’t (Allaine & Eberhardt,
2011). Standards, whether at the state or national level, provide a framework for mapping
out what students should know, understand and be able to do (Allaine & Eberhardt,
2011; Bensen, 2008). Within a school system, the curriculum at the universal tier should
be aligned with the state standards, and ensure instruction directly addresses these areas
(Allaine & Eberhardt, 2011; Bensen, 2008; Harlacher & Siler, 2011; Johnson & Smith,
2008; King et al, 2011; Samuels, 2011; Sugai, 2012). Taught in conjunction with
evidence-based instructional practices, the universal tier should address the needs of
approximately 80% of the student population.
The RtI framework relies on the use of a variety of assessment methods and
strategies to continuously measure and monitor student learning (Allaine & Eberhardt,
2011; Colorado Department of Education, 2008; Johnson & Smith, 2008; Samuels, 2011;
Sugai, 2012). Universal screening or benchmarking is utilized to determine what
students are on track, at-risk or in need of acceleration (Colorado Department of
Education, 2008; Sugai, 2012; Sugai & Horner, 2009). At the heart of the RtI framework
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is a problem-solving process, where data are accessed and utilized for decision-making
across the tiers (Colorado Department of Education, 2008; Sugai, 2012). At the universal
level, problem solving examines screening and benchmarking data, and is used to
determine whether the universal curriculum and instruction is adequate for the majority
of the student population. Additionally, at this level decisions are made regarding how to
improve and refine the system.
For those students whose needs are either not met through universal instruction or
who need acceleration beyond universal instruction, supplemental instruction,
interventions, or enrichment are necessary through targeted supports (Colorado
Department of Education, 2008; King et al., 2011). For those students who show
inadequate response to targeted interventions or require further acceleration, more
intensive intervention or enrichment is required (Colorado Department of Education,
2008; King et al., 2011). At this intensive level, interventions should be specific to
individual students’ needs, and should involve sufficient time, intensity and frequency to
address those needs. Diagnostic and progress monitoring measures are utilized for
problem-solving at the targeted and intensive levels, informing instructional decisionmaking at the individual student level.
An important reason RtI can be effective for learners with various types of need is
that the framework assumes that any challenges to addressing students’ needs are under
control of the adults, and not within the student (Allaine & Eberhardt, 2011; Colorado
Department of Education, 2008; Glover & DiPerna, 2007; Harlacher & Siler, 2011;
Johnson et al., 2006; Johnson & Smith, 2008; Kalberg et al., 2010; King et al, 2011;
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McIntosh et al., 2006; Samuels, 2011; Sugai, 2012; Sugai & Horner, 2009;
VanDerHeyden el al., 2007). As a result, decisions are made based on data; interventions
or enrichment are provided as soon as the data indicates a need, and not based on labels
such as gifted, disabled or twice exceptional (Allaine & Eberhardt, 2011; Colorado
Department of Education, 2008; Glover & DiPerna, 2007; Harlacher & Siler, 2011;
Johnson et al., 2006; Johnson & Smith, 2008; Kalberg et al., 2010; King et al, 2011;
McIntosh et al., 2006; Samuels, 2011; Sugai, 2012; Sugai & Horner, 2009;
VanDerHeyden, Witt & Gilberts, 2007). This systemic approach is designed allow
educators to be agile in explicitly and specifically matching instructional practice and
intervention to student needs as they arise.
Colorado Framework for RtI Implementation
Like many other State Education Agencies (SEAs) across the country, the
impetuous to promote RtI in Colorado began with special education. With the
reauthorization of IDEA in 2004, and subsequently Colorado’s Exceptional Children’s
Educational Act (ECEA) in December of 2007, a shift was made in terms of how the
state identifies students with Specific Learning Disabilities (SLD). As of August 15,
2009, districts could no longer use the discrepancy model for identification of SLD, but
rather a process based on the child’s response to scientific, research-based interventions.
From the initial decision to shift the SLD criteria, the staff of the CDE made a concerted
effort to ensure a systemic approach to implementation. Colorado’s framework for
implementation promotes a comprehensive systematic approach to meeting the needs of
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all learners including those with gifts and talents, typical learners, and those with
disabilities (Colorado Department of Education, 2008).
The philosophy regarding RtI as stated in Response to Intervention (RtI): A
Practitioner’s Guide to Implementation (Colorado Department of Education, 2008) is
that “when school personnel establish a comprehensive continuum of supports and
services for ALL, students are more likely to experience success academically and
behaviorally” (pg. 4). The framework is designed to deliver a continuum of services
through a process for providing students with appropriate levels of support and
intervention given their individual academic and/or behavioral needs. Moreover, it is
effective only through a collaborative problem-solving approach to identifying student
needs, implementing targeted interventions, utilizing data to measure student progress as
a result of the interventions, and monitoring intervention integrity. The RtI process
requires the involvement of the classroom teacher, parent(s), student (where appropriate),
and building specialists (e.g., curriculum leaders, interventionists, special education
teachers, ELL teachers, Title I teachers, counselors, gifted and talented specialists, speech
therapists, school psychologists, school social workers, building leaders).
The Colorado RtI Model identifies six components significant to RtI
implementation and provides guidance and support for each of them: 1) Leadership, 2)
Curriculum and Instruction, 3) Positive School Climate and Culture, 4) Problem-Solving,
5) Assessment, and 6) Family and Community Partnering (Colorado Department of
Education, 2008). These components show significant overlap with the national literature
on RtI implementation as defined above, but call out specifically the importance of
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leadership, positive school climate and culture, and family, school and community
partnering, which most models do not emphasize in the same way. The definitions for
each of the components as described by the Colorado Department of Education are
provided below.
Leadership. Leadership at the state, district, building, and classroom levels is at
the core of RtI implementation. RtI represents a significant change for the functioning of
the entire educational system. Because of this, the changes must be championed and
monitored by leadership at all levels (Colorado Department of Education, 2008).
Leadership, as defined in Colorado, refers to the activities of the leaders in which they
create a clear vision and commitment to the RtI process; inspire growth and
improvement; promote the systemic changes needed to implement RtI with fidelity;
commit their time and resources to building capacity; and support collaborative problemsolving approaches.
Curriculum and instruction. According to the CDE (2010), a curriculum is an
organized plan designed to meet or exceed state standards, and instruction is designed to
support the mastery of state standards and goals. A high quality curriculum embodies
21st century skills (i.e. critical thinking and reasoning, information literacy,
collaboration, self-direction, and invention), is comprehensive to all discipline areas and
connected across content areas, is relevant and applicable, and is appropriate to the
instructional level of individual students. This component is directly related to academic
outcomes in that it defines what students need to learn according to state standards, and
emphasizes the importance of research-based instructional practices. Research-based
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interventions are also a critical aspect of curriculum and instruction in that they promote
access to, and mastery of state and district standards for academic and social-emotional
success.
Curriculum and instruction in Tier 1, or at the universal level, includes high
quality, research-based curricula and instructional strategies in general education that is
designed to ensure that approximately 80% of students master state standards. Teachers
utilize differentiated instructional strategies and flexible grouping techniques to achieve
this goal. Tier 2 provides instruction in addition to Tier 1 that is targeted to meet specific
needs for students not progressing as expected in the universal tier. Typically, students
are grouped together who have common needs. Tier 3 instruction includes more explicit
and direct instruction that is focused on a specific skill need, whether it be an accelerated
need or remedial. The time and intensity of the required instruction is one of the
distinguishing factors of Tier 3 instruction (Colorado Department of Education, 2008).
Assessment. Assessment is an important component to RtI implementation
because it aids in the use of data within the problem-solving processes. Through
assessment, information is gathered to make educational decisions about academic and
behavioral concerns. Educators are able to screen students and identify who is at-risk,
determine factors contributing to that at-risk status, monitor progress, and make outcomebased decisions regarding mastery of skills and standards. Assessment is the primary
method for determining if students are responding to interventions and is an integral
piece of implementing RtI with fidelity.
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Problem-solving. The purpose of the problem-solving process is to assist
educators, school leaders, and parents with the designing and selecting of strategies to
improve student academic and /or social emotional outcomes (Colorado Department of
Education, 2008). Problem-solving occurs across the tiers of universal, targeted and
intensive instruction and intervention. At the universal level, teams ensure that general
education instruction meets the needs of approximately 80% of the students, and plans for
how to address any misunderstandings, gaps, or need for acceleration. At the targeted
level, teams address the needs of small groups of students with like needs; and at the
intensive level, teams problem-solve for individual student concerns.
Problem-solving is defined as a collaborative four-step process used to identify
specific areas of concern and develop appropriate interventions related to those concerns
(Colorado Department of Education, 2008). The four-step process begins with defining
the problem and analyzing contributing factors to the problem. After the problem
definition and analysis are completed, a plan is developed, monitored, and adjusted as
needed. Evaluating the effectiveness of the plan is the final step of the process, although
these steps may be fluid and cyclical in nature.
Positive school climate and culture. A positive school climate is an environment
that is proactive, safe, and culturally responsive. Additionally, it works to support
relationships with diverse learners and families to increase academic and social/emotional
outcomes for the school community. Essentially, a positive school climate provides that
foundation on which instruction can occur and ensures all students are engaged in their
learning (Colorado Department of Education, 2008). Critical features of a positive school
29

climate and culture include behavioral expectations that are defined and consistently
taught for students, parents, and educators; acknowledgment and recognition for behavior
that meets expectations; and monitoring, correction, and re-teaching when inappropriate
behavior occurs. Additionally, in schools with positive school climates, teachers
participate in collaborative teams that utilized data for problem-solving purposes, and
families that are included in a culturally sensitive, solution-focused approach to support
student success (Colorado Department of Education, 2008).
Family, school and community partnering. The final component of CDE’s RtI
implementation is family, school and community partnering. Through a collaborative
approach, each stakeholder shares responsibility for students’ success through
establishing trusting relationships, understanding and integrating family/school cultures,
maintaining reciprocal communication, engaging in the problem-solving process
together, coordinating learning within various environments, and celebrating progress
together. Family school partnerships have a strong connection to increased academic
outcomes for students (Colorado Department of Education, 2008; Christenson & Reschly,
2010; Epstein et al., 2002; Marzano, 2003) and help to strengthen the RtI process. In
forming partnerships between schools and families, it is important to cultivate a
collaborative process. It is essential for families of students to be fundamentally involved
in the child’s entire educational experience, from celebration of successes to addressing
any struggles the student may experience. Parents should be recognized as having critical
information and expertise that they contribute to the partnership. This may include how
the child behaves when completing homework, how they interact with their siblings or
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peers, or how they behave getting ready for school. School personnel must provide the
parents with information and opportunities in order to empower them as equal partners in
supporting their child’s learning.
Equally important to this component is the emphasis on school-community
partnerships. As Jamie Vollmer (2010) describes no matter how hard teachers work, no
matter how well trained, or strong their pedagogical practices, they cannot achieve the
goal of student success alone, or even in partnership with parents. In spite of attempts at
reform, the education system that exists today looks remarkably similar to the industrial
age system developed over 200 years ago (Senge et al., 2000). Traditions run deep in the
minds of community members and parents alike; until the core beliefs of communities,
parents and educators are challenged regarding how to best address the needs of students,
it is likely nothing will change. Unless the culture surrounding schools including local
attitudes, values, traditions and beliefs change, schools will not be able to drastically
change the way they support students (Vollmer, 2010).
Measuring the Efficacy of the RtI Framework
Given the high stakes attached to school success, it is imperative education reform
efforts achieve the goal of increasing the academic achievement of all students. To do
this with RtI it is critical to ask the question “is the model accomplishing the goals it was
intended to accomplish” (Shapiro & Clemens, 2009, p. 3). Currently, studies have
primarily focused on either conceptual models for how to address comprehensive RtI
research or individual components of RtI (Kovaleski, 2007; Shapiro & Clemens, 2009).
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Only one study was located examining the effects of RtI implementation through
the integration of multiple components. VanDerHeyden, Witt, and Gilberston (2007)
designed their research to evaluate the referral, identification process, and student
outcomes affiliated with the use of a systemic, research-based RtI model referred to as
the System to Enhance Educational Performance (STEEP). This multiple baseline,
quantitative study focused on outcomes for students with disabilities. Consisting of a
series of assessment and intervention procedures with specific decision rules to identify
students with disabilities, the researchers provided extensive training and coaching
throughout. The results indicated that the RtI framework reduced the number of students
referred to and evaluated for special education eligibility, eliminated disproportionate
representation of minority and male students in special education, and substantially
reduced the amount of financial resources utilized when conducting unnecessary
evaluations (VanDerHeyden, et al., 2007). This study not only represents one of the only
attempts to measure the systemic effects of an RtI system, but is also one of the only
studies monitoring the fidelity of an RtI system including fidelity of assessment and
decision-making practices (Keller-Margulis, 2012; VanDerHeyden et al., 2007). While
these results were promising, none of the research questions addressed how this
framework affected the general education population, nor the academic performance of
the students served.
In their article proposing a conceptual model for examining effects of RtI
implementation for a full school’s population, Shapiro and Clemens proposed gathering
five measurable indicators that would enable schools to gauge the impact of RtI for all
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students across the system. These data points include identification of the percentage of
students scoring within the various risk categories on universal screening measures; rates
of improvement over time on universal screening measures; movement of students
between the tiers of intervention; rate of improvement for students receiving
interventions using progress monitoring tools; and accuracy of special education referrals
(Shapiro & Clemens, 2009). Shapiro and Clemens (2009) explained that while measuring
overall student achievement is a long term goal for determining the efficacy of RtI, such
changes can take three to five years to occur, and thus would not be a meaningful
measure of the effects of RtI in the short term. The five indicators they identified were
not intended to be short-term, sensitive indicators of the efficacy of initial
implementation of RtI. As illustrated in Figure 1, each indicator is designed to reflect
progress on the three agreed upon components of RtI: universal screening, tiered
instruction, and special education decision-making (Shapiro & Clemens, 2009).
Although this proposed study would provide a means for monitoring the progress
of RtI implementation, it assumes that all of the necessary structures and systems are in
place in schools. In particular, schools would need to have a universal screener for
academics, a means to track the number of students in the various tiers, and a way to
monitor student progress once assigned to an intervention. Additionally, this framework
ignores the question of fidelity to a process.
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Figure 1 Conceptual Model for Evaluating an RtI Model (Shapiro & Clemens, 2009, p. 5)

Universal
Screening

• Risk Level: what percentage of students cored
within the low, some and at-risk levels across
benchmark periods?
• ROI Across Tiers: What is the average risk for all
students within a grade between two benchmark
periods, and how dies it compare to naormative
growth rates?

Tiered Instruction

• Movement Between Tiers: How many students
moved to a less or more intensive tier between
benchmark periods?
• Movement Within Tiers: What is the average
attained progress monitoring ROI for students in
Tiers 2 and 3, and how does that ROI compare to the
average targeted ROI for the same group?

Special Education
Decisions

• Accuracy of Special Education Decision: What
percentage of students referred for a special
education eligibility evaluation actually qualified for
services?

In spite of the numerous calls for research on the efficacy of comprehensive
implementation of RtI, no studies have been published to date following any of the
proposed research designs. This may be due to inconsistent availability to the various
data sources proposed, as well as the varying assessment tools and practices used across
schools and districts.
Research on individual components of RtI implementation. With few
exceptions, the research conducted to date regarding RtI has focused primarily on the
efficacy of individual components of implementation. A review of the literature revealed
an array of implementation models with a variety of units of analysis, ranging from
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differing grade levels or content areas, to schools, districts and states. The research
addresses components of implementation including early intervention for students with
academic difficulties (Barnett, Daly, Jones, & Lentz, 2004; Brown-Chidsey & Steege,
2005; Glover & DiPerna, 2007), assessment that is linked to instruction and intervention
programming (Brown-Chidsey & Steege, 2005; Burns & Gibbons, 2008; Rathvon, 2008),
more frequent progress monitoring of student response to instruction (Olson, Daly,
Andersen, Turner, & LeClair, 2007; Rathvon, 2008), and more accurate identification of
students with learning disabilities (Hawkins, Kroeger, Musti-Rao, Barnett & Ward, 2008;
VanDerHeyden, et al., 2007) to name just a few. In spite of the variation, all of the
models examined key elements of RtI implementation. They focused on use of
assessment to facilitate the identification of at-risk students, implemented increasingly
intensive interventions based on student needs, and progress monitored the responses of
those students to the interventions.
Challenges with researching the efficacy of systemic RtI Implementation. A
complication for measuring the overall efficacy of systemic RtI implementation is the
contextual nature of the framework (Colorado Department of Education, 2008; Harlacher
& Siler, 2011; Samuels, 2011; Shapiro & Clemens, 2009; Sparks, 2011). Some
researchers have argued that the infinite details of how to implement the RtI process, the
wide variation in actual implementation, and the variation in decision-making approaches
makes evaluating the outcomes of the framework challenging (Reynolds & Shaywitz,
2009). Yet, with the inclusion of RtI at the state and national policy level, a strong sense
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of urgency for states, districts, and schools exists (Keller-Margulis, 2012; Zirkel &
Thomas, 2010).
Another impediment to measuring the efficacy of the RtI is with regard to
selecting the most appropriate measure of efficacy. Vaughn and Fuchs (2006) argued that
a decrease in the number of students found to be eligible for special education services
would not be an appropriate outcome for the model. Kovaleski and Glew (2006)
concurred with that notion, and noted the passage of the NCLB in 2002 instigated the
goal of increasing the number of students demonstrating proficiency on state assessments
to 100%. As such, the evaluation of the model should include general education data,
particularly whether RtI implementation results in increased percentages of students
passing state assessments, as well as, what levels of fidelity predict improvements in
academics and behavior (Castillo, 2009; Kovaleski, 2007)..
Despite all of the challenges and obstacles associated with measuring the efficacy
of RtI, many researchers contend that there is sufficient research validating the individual
elements of service delivery suggesting that implementation can and should move
forward (Burns, 2010; Keller-Margulis, 2012; Kovaleski, 2007). Thus measuring the
effectiveness of the whole system on student outcomes has become an even more urgent
need. The most critical step for establishing the system as an effective school reform
model is determining all of the components critical to implementing RtI, and developing
a tool to measure the fidelity of implementation (Burns, 2010; Burns & Gibbons, 2008;
Gansle & Noell, 2007; Keller-Margulis, 2012; Kovaleski, 2007; Shapiro & Clemens,
2009).
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Fidelity of RtI Implementation
Because many school reform efforts fail due to a lack of implementation
(Sarason, 1990), and it is impossible to determine whether success or failure is
attributable to full implementation without determining the integrity with which it was
implemented, it is important that implementation fidelity be examined (Castillo, Batsche,
Curtis, Stockslager, March, Minch & Hines, 2012). While there is no single, commonly
agreed upon definition of fidelity in educational literature, most definitions point to the
concept of implementing a project, program, or practice, the way in which it was
designed or intended (O’Donnell, 2008). The term is often used synonymously with
treatment integrity and adherence (Keller-Margulis, 2012; O’Donnell, 2008). Without
tools to measure the fidelity of implementation of reform efforts, it is impossible to
determine whether those efforts have been implemented as intended, and whether results
can be attributed to the model (Mellard & Johnson, 2008).
To present, a paucity of empirically validated tools exist for measuring the fidelity
of RtI implementation at the systemic level (Burns, 2005; Kovaleski, 2007; Shapiro &
Clemens, 2009). The need to monitor fidelity of RtI implementation has been cited as
essential by both proponents of the framework (e.g. Burns, 2010; Glover & DiPerna,
2007; Kovaleski, 2007) as well as critics (e.g. Reynolds & Shaywitz, 2009), particularly
when examining the relationship between the level of implementation and systemic
outcomes. A significant challenge with measuring the fidelity of systemic RtI
implementation is that it is not comprised of merely one activity, rather, decisions within
this framework are made based upon a process consisting of an integrated set of tools,
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procedures and decisions (VanDerHeyden, Witt, & Barnett, 2005; VanDerHeyden, et al.,
2007).
Systems Change Model for Scaling Up RtI
In recent years, several major reports have documented the gaps that exist
between knowledge of effective practices (e.g. RtI), and knowledge of how to implement
those practices (Fixsen, Naoom, Blase, Friedman, & Wallace, 2005). This may explain,
in part, why so many reform initiatives have failed. Fixsen et al. (2005) define
implementation as “a specified set of activities designed to put into practice an activity or
program of known dimensions” (p. 5). As implied by the definition, implementation is a
process, not an event; it will not happen all at once, nor will it proceed smoothly from
one stage to the next (Fixsen et al., 2005). Based on implementation science research,
however, the most successful large-scale implementation projects rely on wellestablished strategies that follow specific stages of implementation (Batsche et al., 2007;
Fixsen et al., 2005). These stages are each critical, and though not linear in nature, are
essential to successful implementation of a new initiative. They require that, in spite of
challenges and setbacks, educators persist with the implementation plan in order to attain
fidelity of implementation and the intended outcomes of the initiative (Batsche, et al.,
2007; Castillo, et al., 2012; Fixsen, et al., 2005).
The research regarding implementation science suggests that there is evidence
that the more clearly the core components of an initiative or practice are known and
defined, the more readily it can be implemented successfully (Bauman, Stein & Ireys,
1991; Dale, Baker & Racine, 2002; Fixsen, et al., 2005; Winter & Szulanks, 2001).
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Therefore, utilizing a tool such as the CDE Rubrics, which has clearly defined the
components of RtI implementation across three stages of implementation, should ensure
the potential for a more successful implementation of systemic RtI implementation.
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Chapter Three: Methods
Purpose of the Study
Measuring the effectiveness of the RtI framework has become a more urgent need
in the broader context of educational policy and the high stakes associated with school
improvement. In order to meet these needs, the systematic development of a series of RtI
rubrics was initiated within the state of Colorado to support districts, schools, and
educators with the implementation of the RtI framework. Although the staff of the CDE
invested significant time and resources into developing the RtI implementation rubrics,
they did not conduct an evaluation of the internal validity of the tools. The primary
purpose of this research is to engage in such as study, which has the capacity to greatly
expand the understanding of systemic RtI implementation as defined in the state of
Colorado.
Validity is a term that is used to describe the extent to which measurements tools
reflect what they claim to do (Kachigan, 1991). Therefore, validity is one of the most
fundamental considerations when evaluating a tool such as the CDE RtI Implementation
Rubric. As described in Standards for Educational & Psychological Testing (AERA,
APA, & NCME, 1999), “the process for validation involves accumulating evidence to
provide a sound scientific basis for the proposed score interpretations” (p. 9). The staff at
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the Colorado Department of Education engaged in initial stages of establishing a valid
tool through a process to establish face and content validity. Content validity in this case,
is a check of the operationalization of RtI against the relevant content domain for the
construct (Trochim, 2005, p. 51), while face validity assures that “on its face” the
operationalization seems like a good translation of the construct (Trochim, 2005, p. 51).
The CDE staff utilized national literature, focus groups with practitioners, and consulted
with a National Technical Assistance Panel (NTAP) of RtI experts to establish content
validity. In addition, thorough reviews of the drafted tool by practitioners and NTAP
provided a check for face validity. To continue building a body of evidence to establish
the validity of the CDE RtI Implementation Rubrics evidence of validity based on the
internal structure of the tool is required. Principal components analysis, (PCA) is one
process for measuring internal validity and reflecting the relationships among test items
and the test components on which the score interpretations are based (AERA et al.,
1999).
The CDE construct of RtI is grounded in six essential components for
implementation. These are considered interrelated, yet distinct from one another.
Measuring the internal validity allows a determination of the extent to which the rubrics
identify six distinct components, and how closely related the components are.
Additionally, this type of analysis provides a methodology to discern whether any
indicators within each of the six components are extraneous and can be eliminated in
order to develop a more streamlined, accurate measure of RtI implementation.
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This study used exploratory factor analysis in order to determine if the Colorado
RtI Implementation Rubrics have internal validity, and provide a means to measure the
implementation of the six components of RtI implementation CDE defined. Additionally,
the factor analysis was used to aid in reducing the number of items and the overall length
of the CDE RtI Implementation Rubrics. Through this data reduction process,
recommendations for streamlining the tool and making it more user-friendly are made.
Another purpose for utilizing factor analysis was to explore whether all six components
of RtI exist as distinct but inter-related constructs for RtI implementation, and whether all
are necessary considerations. In addition, the analysis reflects what if any relationship
exists between the components, and whether specific components are predictive of
others. This information can be utilized by the Department’s staff to validate the work
they have engaged in focusing on six components of RtI implementation; prioritize
professional development offerings; and to understand the role component plays in the
overall implementation of RtI.
This study also contributes to the accumulation of evidence establishing that the
rubrics are a viable option for measuring the fidelity of systemic implementation of the
Colorado RtI framework. If the rubrics are determined to be a valid measure of systemic
RtI implementation, the result will be a tool that provides a metric of fidelity that can
potentially be utilized to ascertain the impact of RtI implementation on student
achievement. In effect, this research will serve as a catalyst for the first comprehensive
examination of the impact of multi-tier RtI implementation on a wide range of general
and special education outcomes.
42

Research Questions
1. To what degree do the CDE RtI Implementation Rubrics distinguish between
schools implementing RtI at the four levels identified by the CDE scale
(emerging, developing, operationalizing, optimizing)?
2. What is the internal validity of the CDE RtI Implementation Rubrics?
a. Are there 6 distinct components to RtI implementation measured by the
rubrics?
b. What, if any, relationship exists between the 6 components for RtI
implementation?
c. In what way are the anchors (structures, processes and procedures, and
professional development) related across the 6 components?

The Instrument: The CDE School Level RtI Implementation Rubrics
Development of the rubrics. The Colorado Department of Education (CDE) RtI
Implementation Rubrics were developed in an effort to address some of the identified
concerns regarding measuring RtI implementation, and sought examine the factors that
influence fidelity of RtI implementation, and the scaling up of the model (CDE, 2010).
Rubric development was initiated during 2009 by a team of researchers and CDE staff
members with the intent of developing rubrics for the measurement of the fidelity of RtI
implementation. The decision was made to organize the rubrics around the six
components of RtI implementation defined by the CDE, and to utilize growth stages from
the implementation science literature as the metric for measuring progress. The
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researchers and CDE personnel developed a standard protocol for gathering input into the
design process from educators across the state. The team then drafted a set of guidelines
for writing the rubrics and assigned writing teams based on knowledge and expertise of
state education personnel. The teams included members of the state’s RtI/PBIS Unit,
Office of Teaching and Learning, Office of Standards and Assessment, Language Culture
and Equity Unit, Exceptional Student Services Unit, Early Childhood Unit, and the
Office of Consolidated Federal Programs.
In the summer of 2010, following completion of initial rubric drafts, the Colorado
Department of Education hosted a symposium with the purpose of gathering feedback on
the rubrics and establishing face and content validity. The symposium participants
represented eight school districts within the state that were demographically diverse
ranging from rural to urban, large minority populations to small, and high socioeconomic
status to low. Each was selected because of their extensive experience with RtI
implementation. In addition, a National Technical Assistance Panel (NTAP) of six
respected researchers and practitioners from across the country were also invited to attend
and provide feedback for the work. The writing teams then incorporated the feedback into
the rubrics and submitted them to a member of the SEA for final editing to ensure
brevity, clarity, and consistency of language. The original eight schools and NTAP were
given the opportunity to review the rubrics for a final verification of face and content
validity.
In January 2011, Department personnel initiated training on the rubrics for pilot
purposes with attendees of the symposium. Two districts piloted the tools, and provided
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data to Department personnel regarding face validity and usability. The submitted data
indicates that the rubrics were easy to understand (see Table 1). In addition, it was
reported that the rubrics were helpful and adequately captured the essential components
and features of RtI.
Table 1
Rubric Review Feedback
Item

Mean± SD

Count

%A/SA

%SA

1. The school level rubric is easy to read and understand.

3.17±.51

35

97%

23%

2. The school-level rubric can be helpful and useful for my
school.

3.41±.56

34

97%

44%

3. The school-level rubric captures the essential components and
features of RtI.

3.52±.51

33

100%

52%

Note. %A/SA: percent of respondents reporting agree or strongly agree; %SA: % of respondents reporting strongly
agrees.

Organization of the CDE School Level RtI Implementation Rubrics. The
CDE RtI Implementation Rubrics are self-assessment tools intended to be utilized at least
twice per school year. These self-assessments ask the participants to indicate their level
of implementation for the six components of RtI. In addition to informing the level of RtI
implementation, school and district leaders can also use the self-assessments to drive
discussions and school improvement planning. The school level rubric, which was
utilized for this study, consists of 44 indicators across 6 components:
1. Leadership
2. Problem-Solving
3. Curriculum and Instruction
4. Assessment
5. Positive School Climate
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6. Family and Community Partnering
Each indicator is scored on an ordinal scale utilizing growth terminology:


Emerging: The goal of this stage is to build consensus and buy-in for RtI
implementation;



Developing: This stage involves designing the infrastructure to implement
RtI;



Operationalizing: During this stage, the school implements the structures
that were designed during the Developing stage and works to build
consistency and fidelity;



Optimizing: Within this stage, the model is embedded and done with
fidelity. Schools now focus on how effective the model is and make
changes based on data to ensure it is effective (CDE, 2010).

In addition, each component has a list of guiding questions (i.e. indicators) that
are organized around three anchors:
1. Structures: the pieces of an RtI model that are static and do not necessarily
change (e.g. structure of a team)
2. Processes and Procedures: the pieces of an RtI model that are fluid and
involve interactions among the structures
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3. Professional Development: the skills taught to staff and how the skills are
monitored and used (CDE, 2010).
The complete set of school level rubrics can be found in Appendix A.
Sample Selection
Beginning in the 2010-2011 school year and continuing through the 2013-2014
school year, the CDE RtI/PBIS Office offered mini-grants to districts across the state
interested in acquiring support for RtI implementation at the school level. Mini-grants
included a small sum of money (up to $10,000) to support RtI implementation at the
school and district level, professional development, and implementation coaching
support. One of the requirements of the grant was an agreement from the district to
provide school level RtI Implementation Rubric data twice per school year (fall and
spring) from any schools within the district receiving support. In the first year of the
grant, only aggregate component level data were collected. In the following year, data
were collected at the indicator level.
For this study, extant data from schools available at the indicator level were
utilized. Twenty-four districts participated in the study, with a total of 53 schools
providing rubrics. The schools and districts represent a variety of sizes, geographical
locations within Colorado, demographics, and levels (e.g. elementary, middle, high
school). All of the data are from schools that received mini-grants between the 2011-12
and the 2013-2014 school years. School and district demographics are provided in Tables
2, 3 and 4. To protect the identity of the schools, districts were assigned letters as
identifiers, and schools numbered identifiers. Districts ranged in size from 396 students to
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28,430 students, while schools ranged from 89 students to 1521 students. Free and
reduced lunch rates, an overall indicator of poverty, ranged from 3% to 86%.
Table 2
2011-12 Mini-Grant District and School Demographics
District/School
District G
School 14
District N
School 22
District W
School 48
District X
School 50

Total
Students

Nat.
Am.

Asian

Black

Hispanic

White

Nat.
Haw.

Two +
Races

%
FRL

11,775

0%

2%

0%

22%

72%

0%

2%

34%

625

0%

0%

0%

17%

76%

0%

0%

34%

21,910

1%

1%

1%

22%

73%

0%

3%

45%

464

0%

0%

0%

34%

62%

0%

3%

76%

4582

1%

1%

0%

13%

82%

0%

2%

19%

570

0%

0%

0%

15%

81%

0%

0%

24%

2411

0%

0%

0%

72%

26%

0%

1%

73%

584

0%

0%

0%

68%

29%

0%

0%

59%

Asian

Black

Hispanic

White

Nat.
Haw.

Two +
Races

Table 3
2012-13 Mini-Grant District and School Demographics
District/School
District A

Total
Students

Nat.
Am.

%
FRL

2072

0%

1%

0%

65%

31%

0%

0%

76%

School 1

1034

0%

0%

0%

38%

29%

0%

0%

84%

School 2

532

0%

0%

0%

58%

39%

0%

0%

55%

School 3

445

0%

0%

0%

65%

31%

0%

0%

76%

2072

2%

1%

0%

29%

66%

0%

1%

53%

School 4

537

0%

0%

0%

33%

61%

0%

0%

58%

School 5

413

0%

0%

0%

24%

71%

0%

0%

42%

1402

3%

0%

0%

14%

80%

0%

0%

36%

672

0%

0%

0%

13%

81%

0%

0%

34%

623

0%

0%

0%

93%

5%

0%

0%

86%

316

0%

0%

0%

93%

5%

0%

0%

86%

1245

0%

0%

0%

11%

86%

0%

0%

30%

School 8

268

0%

0%

0%

7%

92%

0%

0%

27%

School 9

243

0%

0%

0%

17%

81%

0%

0%

29%

School 10

360

0%

0%

0%

15%

83%

0%

0%

38%

School 11

342

0%

0%

0%

8%

89%

0%

0%

23%

2703

1%

0%

0%

10%

86%

0%

3%

18%

352

0%

0%

0%

9%

87%

0%

0%

34%

3153

1%

1%

4%

60%

34%

0%

1%

67%

District B

District C
School 6
District D
School 7
District E

District F
School 12
District H
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District/School
School 15

Total
Students

Nat.
Am.

Asian

Black

Hispanic

White

Nat.
Haw.

Two +
Races

%
FRL

868

0%

0%

4%

58%

35%

0%

0%

57%

1933

0%

0%

0%

54%

43%

0%

1%

55%

521

0%

0%

0%

51%

47%

0%

0%

48%

2193

1%

3%

1%

9%

82%

0%

4%

9%

School 19

959

0%

3%

0%

7%

83%

0%

5%

8%

School 20

339

0%

0%

0%

17%

76%

0%

0%

33%

396

5%

0%

0%

15%

79%

0%

0%

59%

198

0%

0%

0%

16%

77%

0%

0%

68%

21,730

1%

1%

1%

22%

72%

0%

4%

44%

711

0%

0%

0%

11%

84%

0%

4%

28%

2280

1%

0%

0%

21%

75%

0%

2%

43%

School 26

496

0%

0%

0%

20%

76%

0%

0%

43%

School 27

579

0%

0%

0%

16%

81%

0%

0%

35%

School 28

283

0%

0%

0%

17%

79%

0%

0%

41%

School 29

306

0%

0%

0%

21%

75%

0%

2%

42%

27,909

1%

3%

1%

18%

74%

0%

3%

29%

School 32

586

0%

0%

0%

23%

70%

0%

0%

55%

School 34

495

0%

0%

0%

46%

47%

0%

3%

68%

School 35

478

0%

0%

0%

20%

74%

0%

0%

35%

419

0%

0%

0%

9%

89%

0%

0%

36%

191

0%

0%

0%

10%

87%

0%

0%

45%

2320

0%

1%

0%

10%

86%

0%

2%

18%

School 39

642

0%

0%

0%

8%

88%

0%

0%

17%

School 40

517

0%

0%

0%

9%

88%

0%

0%

18%

3156

0%

1%

1%

32%

64%

0%

2%

34%

744

0%

0%

0%

23%

72%

0%

3%

22%

16,042

1%

1%

1%

19%

76%

0%

2%

37%

School 42

701

0%

0%

0%

26%

69%

0%

0%

55%

School 44

220

0%

0%

0%

22%

72%

0%

0%

59%

School 45

1490

0%

2%

0%

17%

78%

0%

2%

30%

2411

0%

0%

0%

72%

26%

0%

1%

73%

School 49

725

0%

0%

0%

73%

26%

0%

0%

73%

School 50

557

0%

0%

0%

70%

28%

0%

0%

72%

School 51

518

0%

0%

0%

70%

24%

0%

0%

73%

School 52

611

0%

0%

0%

71%

28%

0%

0%

73%

District K
School 18
District L

District M
School 21
District N
School 23
District O

District Q

District R
School 38
District S

District T
School 41
District U

District X
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District/School
District Y
School 53

Total
Students

Nat.
Am.

Asian

Black

Hispanic

White

Nat.
Haw.

Two +
Races

%
FRL

434

0%

0%

0%

23%

74%

0%

0%

42%

208

0%

0%

0%

25%

72%

0%

0%

47%

Asian

Black

Hispanic

White

Nat.
Haw.

Two +
Races

Table 4
2013-14 Mini-Grant District and School Demographics
District/School
District A

Total
Students

Nat.
Am.

%
FRL

2046

0%

1%

0%

66%

31%

0%

0%

73%

School 2

507

0%

0%

0%

63%

34%

0%

0%

58%

School 3

481

0%

0%

0%

63%

34%

0%

0%

73%

2621

0%

1%

0%

10%

86%

0%

3%

19%

School 12

341

0%

0%

0%

11%

85%

0%

0%

29%

School 13

403

0%

0%

0%

12%

84%

0%

0%

22%

3205

1%

1%

4%

62%

34%

0%

1%

68%

909

0%

0%

4%

61%

34%

0%

0%

56%

3650

1%

1%

0%

12%

83%

0%

3%

54%

School 16

1053

0%

0%

0%

9%

86%

0%

3%

41%

School 17

732

0%

0%

0%

14%

81%

0%

3%

64%

6275

1%

3%

1%

10%

81%

0%

4%

10%

School 19

1030

0%

3%

2%

7%

83%

0%

4%

9%

School 20

322

0%

0%

0%

17%

75%

0%

6%

27%

21,894

1%

1%

1%

23%

72%

0%

4%

42%

School 24

681

0%

0%

0%

13%

83%

0%

4%

25%

School 25

538

0%

0%

0%

16%

77%

0%

5%

39%

2241

1%

0%

0%

22%

74%

0%

2%

43%

School 27

506

0%

0%

0%

20%

77%

0%

0%

37%

School 28

271

0%

0%

0%

15%

82%

0%

0%

37%

590

0%

0%

0%

13%

82%

0%

4%

46%

School 30

245

0%

0%

0%

14%

81%

0%

0%

48%

School 31

89

0%

0%

0%

17%

82%

0%

1%

43%

28,430

1%

3%

1%

18%

74%

0%

3%

29%

School 33

420

0%

0%

0%

38%

58%

0%

0%

51%

School 36

423

0%

0%

0%

15%

80%

0%

0%

39%

School 37

641

0%

5%

0%

5%

85%

0%

0%

3%

16,210

1%

1%

1%

20%

75%

0%

2%

37%

District F

District H
School 15
District J

District L

District N

District O

District P

District Q

District U
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District/School

Total
Students

Nat.
Am.

Asian

Black

Hispanic

White

Nat.
Haw.

Two +
Races

%
FRL

School 42

695

0%

0%

0%

25%

68%

0%

3%

53%

School 43

250

0%

0%

0%

32%

64%

0%

0%

54%

School 45

1521

0%

2%

0%

18%

75%

0%

3%

27%

School 46

265

0%

0%

0%

42%

52%

0%

0%

79%

1922

0%

0%

0%

54%

43%

0%

1%

51%

533

0%

0%

0%

50%

47%

0%

0%

43%

2415

0%

0%

0%

71%

27%

0%

1%

68%

School 50

591

0%

0%

0%

71%

20%

0%

0%

62%

School 51

486

0%

0%

0%

73%

25%

0%

0%

70%

School 52

606

0%

0%

0%

73%

26%

0%

0%

73%

District V
School 47
District X

Data Collection Procedures
Throughout the state’s mini-grant project, CDE Implementation Coaches
facilitated the rubric process at schools twice per school year (fall and spring). One coach
was assigned up to five districts to support with the rubrics and subsequent RtI
implementation efforts. When engaging with the school leadership teams, the
Implementation Coaches first ensured that all school staff understood the definitions for
the stages of implementation, six components, and anchors, as well as the overall
structure and organization of the rubrics. The coaches facilitated dialogues with school
leadership teams specific to each guiding question and the perceived stage of
implementation. The teams rated themselves on all six components of RtI implementation
with the Implementation Coaches both in the fall and the spring. Throughout the
dialogue, the Coaches asked the staff to consider what evidence or data existed to justify
the rating. In some cases, the school leadership team would go back to their entire staff,
student and/or parent population to conduct surveys in order to verify a stage of
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implementation. Implementation Coaches were trained annually on the rubric process,
and shared their experiences at their monthly coaches’ meeting, however; no inter-rater
reliability training or studies were conducted.
Data Analysis
Research design. In the social sciences, there is often a need to measure things
that cannot be directly measured (Field, 2005). RtI is an example of such a latent
variable—it is difficult to directly measure implementation of RtI, however, there are
many aspects that are observable. Factor analysis can be utilized for this application as it
summarizes data as well as identifies relationships among variables (Kachigan, 1991).
Factor analysis is a method of data reduction that uses statistical processes to identify
underlying unobservable or latent variables reflected in the observed or manifest
variables (Introduction to SAS, 2013). In other words, factor analysis identifies groups of
variables that are highly correlated with one another, that cluster or hang together, and are
known as factors (Kachigan, 1991; Stevens, 2009). Factors should be relatively
independent of one another and therefore, variables that support factors should not have a
strong relationship to more than one factor. By clustering a large number of variables into
factors, the process simplifies a large amount of data, and makes it more likely that
insights can be drawn into the data (Kachigan, 1991).
A second application of factor analysis is for the screening of variables to
determine whether they should be included in subsequent iterations of the tool as well as
for statistical processes such as regression analysis or discriminant analysis. Because the
process identifies clusters of variables that are highly correlated with one another,
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decisions can be made regarding the strongest predictor variable, and other related
variables may be eliminated that represent problems with collinearity (Kachigan, 1991).
As Field (2005) explains, “by reducing a data set from a group of interrelated variables
into a smaller set of factors, factor analysis achieves parsimony by explaining the
maximum amount of common variance in a correlation matrix using the smallest number
of explanatory concepts” (p. 620).
A third application for factor analysis is to measure the validity of the tool.
Validity questions focus on whether scores measure what is intended. This includes
questions regarding whether the scores measure the intended dimensions, and whether
items within the measure apply only to a given dimension (Thompson, 2004). In this way
factor analysis provides information on the construct validity as well as the internal
validity of the tool.
Data analysis. In order to answer the first research question, “Do the CDE RtI
Implementation Rubrics distinguish between schools implementing RtI at the four levels
identified by the growth scale (emerging, developing, operationalizing, optimizing)?”,
descriptive statistics were utilized to determine the mean stage of implementation for the
each of the components of implementation, the variability of schools across the
components, as well as the kurtosis and skewness of the distributions of scores. Skewness
is the degree of symmetry of the variable when examining frequencies of scores, and
kurtosis is a measure of the relationship between the peaks and tails of the distribution
(Hutcheson & Sofroniou, 2006). Although the sample is a convenience sample, it is
expected that some degree of variability and normality within the sample would exist, as
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RtI is very context driven, and schools with varying levels of RtI implementation
participated in the CDE grant.
For the second research question, “What is the internal validity of the CDE RtI
Implementation Rubrics?” exploratory factor analysis (EFA) was conducted. As Stevens
(2009) explains, this is a less common use for EFA, however, it allows the researcher to
explore whether the hypothesized theory regarding the number of factors present actually
manifests in the tool. With EFA, the researcher cannot force items to load on specific
factors. While confirmatory factor analysis (CFA) could be used to analyze the tool as
well, the drawback is that analysis forces items to load on specific factors. As Thompson
(2004) explains, many researchers begin with EFA as a first step, and follow up with
CFA to verify their theories. Because EFA was not previously conducted on the RtI
implementation Rubrics, EFA was utilized for this study to explore whether six distinct
factors (i.e. components of implementation) manifested. Additionally, item analysis was
utilized to ensure items were retained that load more heavily with only one factor, and
that those that load onto multiple factors were eliminated. Following EFA, a
recommendation for further study is to engage in CFA with a larger sample size.
In actuality there are two empirical approaches for identifying factors in data:
factor analysis and principal components analysis (PCA). Factor analysis derives a
mathematical model from which factors are estimated, while PCA transforms the original
variables into a new set of linear combinations (Fields, 2005; Stevens, 2009). As a result,
factor analysis can only estimate underlying factors but is more generalizable, whereas
principal components analysis establishes factors based on the existing data, and
54

generalization can only be achieved if analysis is conducted using different samples to
reveal the same factor structures. While both methods tend to yield similar results, PCA
tends to be the preferred method for identifying factors (Fields, 2005; Stevens, 2009;
Thompson, 2010). Although factor analysis and PCA are not exactly the same thing, and
rely on differing mathematical procedures, they are frequently both referred to as factor
analysis (Fields, 2005). For this study, PCA will be utilized, however the terms factor
analysis and PCA will be utilized interchangeably.
The organization of the CDE RtI Implementation Rubrics is designed around the
hypothesis that that there are six distinct factors (referred to as components in the rubrics)
for RtI implementation. The tool has forty-four items or variables (referred to as
indicators in the rubrics) that are utilized to measure the six factors.
Screening the items is a crucial first step for EFA. Factor analysis makes a few
assumptions about the data regarding the distribution and samples size required for a
robust solution (Hutcheson & Sofroniou, 2006). While the CDE collected 250 rubrics
from schools across the state, only 91 of those reported scores on all 44 indicators.
The reliability of the factor analysis is, at least in part, dependent on the sample
size (Field, 2005). Correlation coefficients vary from sample to sample, and a smaller
sample size is prone to more substantial swings than larger samples. Much has been
written about the required sample size for factor analysis, with little agreement on the
minimum requirement. One common rule researchers have used is at least ten to fifteen
participants per variable to avoid computational difficulties, and to stabilize the
correlations among variables (e.g. Field, 2005; Stevens, 2009; Thompson, 2004). Others
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have suggested that a bare minimum of two hundred fifty cases is required for factor
analysis (Field, 2005; Stevens, 2009; Thompson, 2004). Guadagnoli and Velicer (1988)
concluded that the most important factor in determining reliable factor solutions was the
absolute sample size and the magnitude of the factor loadings. They argued that if a
factor has four or more loadings greater than .6, then it is reliable regardless of the sample
size. MacCallum, Widaman, Xhang and Hong (1999) found that samples sizes as low as
60 were sufficient if communalities were all .6 or greater.
Yet another method for determining sampling adequacy is the Kaiser-MeyerOlkin (KMO) measure of sampling adequacy (Field, 2005). The KMO represents the
ratio of the squared correlation between variables to the squared partial correlations
between variables. The KMO statistic is reported between 0 and 1, with a value of 0
representing diffusion in the partial correlations, and a score of 1 representing relatively
compact correlations. Therefore, the closer the KMO statistic is to 1, the more likely the
factor analysis is to yield distinct and reliable factors (Field, 2005). Kaiser recommended
interpreting a value of .5 as barely acceptable, between .5 and .7 as mediocre, between .7
and .8 as good, .8 to .9 as great, and values above .9 as superb (as cited in Hutcheson &
Sofroniou, 1999). For the purposes of this study, the KMO statistic was utilized as one
indicator that the overall sample size was sufficient. Requirements for factor loading and
communalities are discussed in more detail later in this section.
In addition to sample size, another important consideration for factor analysis is
the investigation of assumptions of normality (Hutcheson & Sofroniou, 1999). While
factor analysis does not strictly assume all variables measured will demonstrate a normal
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distribution, the analysis is improved if the statistical assumptions are met (Hutcheson &
Sofroniou, 1999). Additionally, data screening for outliers is a crucial step as these can
degrade a factor analysis by having a small number of influential cases having a
disproportionate effect on the identification of factors.
Final steps for screening data include examination of correlations. It is expected
that variables should correlate and if they don’t, concerns arise that an identity matrix has
been generated instead (Field, 2005). If variables are retained that do not relate to others,
they may form factors on their own and impede the efficiency of the analysis (Hutcheson
& Sofroniou, 1999). Bartlett’s test of sphericity is a measure of the null hypothesis that
the correlation matrix is an identity matrix. Significance for Bartlett’s test of sphericity
should demonstrate significance at a value of p<.001. In addition, to eliminate any
concerns with multicollinearity, any correlations greater than .9 should be eliminated.
After screening to determine a preliminary set of items, components (also known
as factors) were extracted using principal components analysis (PCA). The most widely
used criterion for determining which components to retain is primarily based on both the
eigenvalues (those greater than 1.0) and an examination of the scree plot to determine
where the sharp drop in eigenvalues occurs (Field, 2005; Stevens, 2009). An additional
consideration is to examine the number of factors required to account for the majority of
the total variance. Stevens (2009) recommends retaining factors that explain a minimum
of 70% of the total variance. For this study, those factors which met all three of the
criteria were utilized.
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Frequently during factor analysis, the first extracted factor accounts for the
majority of variance, with the majority of factors loading very highly on the first factor,
and relatively few on subsequent factors. This can make interpretation of the factors
challenging. Factor rotation redefines the factors to allow for sharper distinctions in the
meanings of factors (Kachigan, 1991). There are two types of factor rotation: orthogonal
when factors are considered to be uncorrelated and distinct, and oblique rotations when
factors are assumed to be correlated. Much has been written regarding which type of
rotation to utilize. Pedhazur and Schmelkin (1991) provide this recommendation:
From the perspective of construct validation, the decision whether to rotate factors
orthogonally or obliquely reflects one’s conception regarding the structure of the
construct under consideration. It boils down to the question: Are aspects of a
postulated multidimensional construct intercorrelated? The answer to this
question is relegated to the status of an assumption when an orthogonal rotation is
employed…. The preferred course of action is, in our opinion, to rotate both
orthogonally and obliquely. When, on the basis of the latter, it is concluded that
the correlations among the factors are negligible, the interpretation of the simpler
orthogonal solution becomes tenable (p.615).
In light of this, both orthogonal and oblique rotations were generated and
examined. A review of the correlation matrix indicated that there was not significant
intercorrelation among the variables. Additionally, both orthogonal and oblique rotations
produced seven factors. Therefore, in congruence with the recommendations of Pedhazur
and Schmelkin (1991), orthogonal rotation was utilized. Varimax is a type of orthogonal
rotation designed to maximize the dispersion of loadings within factors (Field, 2005).
This rotation tends to pull factors the furthest apart from one another, while attempting to
identify a smaller number of variables that load highly onto each factor. This
methodology for rotation was selected because it tends to be the approach preferred by
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most researchers, while producing more interpretable clusters of factors (Field, 2005;
Stevens, 2009; Thompson, 2004).
Once a factor structure was determined, variables were identified that made up
each factor. Several considerations are important when determining which variables to
retain. First, only those variables with statistical significance were retained. Because the
sample size was relatively small (91 rubrics), Stevens (2009) recommends setting the α
level more stringently for each test. When examining factor loadings, researchers
typically consider a loading of .3 or higher to be important, (Field, 2005; Stevens, (2009)
however, the significance of factor loadings are dependent on sample size. Stevens
(2009) recommends utilizing more stringent levels for smaller sample sizes to account for
this. He recommends for samples of 50 that a loading of .722 can be considered
significant, and for samples of 100, the loading should be greater than .512. Additionally,
as described above, Guadagnoli and Velicer (1988) recommended that if a factor has four
or more loadings greater than .6, then it is considered a reliable solution. MacCallum, et
al. (1999) recommended considering variables with communalities all .6 or greater. For
this study, variables that loaded above .512 and also had communalities of .6 or higher,
were considered for retention.
Once variables that were not significant were eliminated, factors were reviewed
for interpretation purposes. This step included an examination of the content to identify
common themes among highly loading questions. Consideration of whether the six
proposed components of RtI implementation came to fruition was included with the
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factor analysis as was consideration of whether other substantive themes could be
identified instead.
Once a finalized set of items were selected, Cronbach’s alpha was run to ensure
strong reliability of the tool. This is a measure of the internal consistency of the set of
variables on the RtI rubrics. Generally, an alpha of 0.6-0.7 is considered acceptable, and
0.8 or higher is considered good reliability (Introduction to SAS, 2013). For this study, an
alpha of 0.7 or higher was utilized as the minimum criterion.
PCA was re-run ensuring items that align with the identified factors and account
for the majority of the variability were retained. A final step of engaging in an analysis of
the relationship between the factors was conducted to determine the relationship among
them.
Limitations
Several limitations to this study must be considered when interpreting the findings
and considering their implications for future research. First, the CDE School Level RtI
Implementation Rubrics are a self-report tool for school leadership teams. As such, no
means exists to verify the accuracy of the perceptions of the teams. Teams may over or
underestimate current performance. In order to address this, the CDE provides an
Implementation Coach to help the leadership team reflect on school processes and
practices, and consider evidence that would support or refute their self-assessment
process. This leads directly to a second limitation of the study. While all of the
Implementation Coaches have been trained in facilitating the Implementation Rubric
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dialogue, no process has been put in place to assure consistency or inter-rater reliability.
This may lead to inconsistent scoring processes or practices.
Another limitation is regarding the actual sample set the data is collected from.
The schools providing data to the CDE applied to the State Education Agency (SEA) to
receive funds and RtI implementation coaching. These schools recognized a need for
support and actively pursued it. After reviewing applications, the state selected those
schools that seemed to have the most potential for success with RtI implementation. As a
result the rubric scores included in this sample may not reflect the variability or
implementation levels of schools across the state that did not apply for or receive the state
grants.
Finally, the overall sample size obtained for this study may be a considered a
limitation in terms of the ability to generalize the results. While the CDE collected 250
rubrics from schools across the state, only 91 of those reported scores on all 44
indicators. Correlation coefficients vary from sample to sample, and a smaller sample
size is prone to more substantial swings than larger samples. As a result, the reliability of
the factor analysis is, at least in part, dependent on the sample size (Field, 2005). Much
has been written about the required sample size for factor analysis, with little agreement
on the minimum requirement. In spite of this, several criteria outlined in the Data
Analysis section provide justification that the sample size can be considered large enough
to conduct EFA. Even so, the small sample size provides grounds that generalizations of
the results should be done with caution, and further analysis with larger samples may
provide a more robust solution.
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Chapter Four: Results
Missing Data
Given the large amount of data missing from this sample, it is important to screen
the data to understand the potential impact it may have. For the principal components
analysis (PCA), only complete data sets were utilized, however understanding any
patterns in omissions is important to determining possible themes or concerns with the
tool. Of the 250 school level rubrics obtained, 91 provided complete data sets. It is
noteworthy that 53.3% of the total rubrics obtained were missing all 44 variables, and
only provided aggregate scores for the six components CDE identified. In the beginning
of the grant process, the CDE did not require schools to submit data at the item level, and
this was not seen as problematic from the Department’s standpoint. Because these rubrics
never contained the required information for the factor analysis, they were not included in
the analysis of missing variables. Therefore, this data set included 122 rubrics, with 91
completed, representing 74.6% of the total sample.
Table 5 below reflects the frequency of rubrics provided with the number of
variables missing. CDE staff clarified that any scores reported as bridging between two
stages of implementation (e.g. emerging and developing) were eliminated, thus
explaining some of the missing data. Additionally, in some cases, schools provided
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spring data only for their area of focus for the year (e.g. Leadership). Further analysis of
missing data reflected that in instances of significant numbers of variables missing,
variables reflecting entire components of implementation were omitted. Therefore, these
omissions were not considered to reflect a pattern that would be concerning to the overall
use of the rubric.
Table 5
Frequency Table: Number of missing variables
Number of Missing Variables

Frequency

Percent

00

91

74.6

2

4

.03

4

2

.02

6

3

.05

9

1

.01

10

1

01

11

1

01

19

1

01

20

1

01

24

1

01

25

2

.02

28

1

. 01

29

2

.02

30

1

. 01

33

1

.01

34

1

.01

35

1

.01

36

1

.01

37

4

.03

38

2

.02

Totals

122

100
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After accounting for those rubrics that had missing variables for a complete
component of RtI (e.g. all of the Leadership items missing), an analysis of the number of
missing data per variable revealed no patterns that were noteworthy.
Descriptive Statistics
In order to answer the first research question, “To what degree do the CDE RtI
Implementation Rubrics distinguish between schools implementing RtI at the four levels
identified by the CDE scale (emerging, developing, operationalizing, optimizing)?”
descriptive statistics were utilized. Table 6 contains the mean, standard deviation,
variance, skewness and kurtosis for each item.
Table 6
Descriptive Statistics for the CDE RtI Implementation Rubric Variables
Question

Mean

Standard Deviation

Variance

Skewness

Kurtosis

Q1

2.19

.822

.676

.260

-.449

Q2

2.27

.846

.715

.405

-.304

Q3

2.26

.766

.586

.155

-.308

Q4

2.16

.738

.545

.167

-.297

Q5

2.11

.709

.503

.012

-.598

Q6

2.02

.813

.660

.489

-.297

Q7

1.88

.832

.693

.433

-.900

Q8

1.97

.741

.549

.449

.039

Q9

2.30

.796

.634

.293

-.243

Q10

2.15

.756

.572

.382

.026

Q11

1.79

.799

.638

.719

-.127

Q12

1.97

.707

.499

.196

-.481

Q13

2.14

.772

.596

.125

-.563

Q14

2.01

.844

.713

.265

-.921

Q15

2.21

.813

.661

.228

-.427

Q16

1.94

.728

.530

.238

-.609

Q17

2.18

.701

.491

.075

-.287

Q18

2.18

.830

.688

.359

-.331

Q19

2.14

.822

.675

.466

-.136
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Question

Mean

Standard Deviation

Variance

Skewness

Kurtosis

Q20

2.09

.746

.557

.124

-.550

Q21

2.07

.809

.655

.183

-.765

Q22

2.11

.643

.414

.323

.502

Q23

2.05

.709

.503

-.065

-.982

Q24

2.20

.799

.639

.171

-.278

Q25

1.83

.721

.521

.267

-1.034

Q26

1.88

.712

.507

.491

.115

Q27

2.18

.934

.872

.347

-.751

Q28

2.25

1.00

1.00

.215

-1.060

Q29

2.31

.813

.662

-.72

-.664

Q30

2.65

.889

.791

-.54

-.749

Q31

2.06

.756

.571

.433

.052

Q32

2.05

.809

.655

.353

-.444

Q33

2.08

.882

.778

.545

-.318

Q34

2.04

.808

.652

.488

-..135

Q35

1.95

.847

.717

.559

-.347

Q36

1.53

.727

.529

1.314

1.350

Q37

1.58

.720

.518

1.158

1.093

Q38

1.60

.796

.634

1.084

.222

Q39

1.57

.745

.555

1.315

1.573

Q40

1.58

.763

.583

1.160

.656

Q41

1.71

.851

.725

.707

-.969

Q42

1.60

.821

.673

1.077

.026

Q43

1.46

.696

.484

1.551

2.279

Q44

1.50

.608

.370

.781

-.350

Means ranged from 1.46 to 2.65 on a scale from 1 through 4, while standard
deviations ranged from .608 to 1.00. This reflects that the questions elicited a wide
variety of responses based on levels of implementation. The frequency table below also
reflects that variables elicited a variety of responses from schools, and that all growth
categories were utilized.
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Table 7
Frequency Distribution of Responses to the Guidance Questions
%
Emerging

%
Developing

%
Operationalizing

%
Optimizing

Q1: How is a vision and commitment for
RtI established?

20.4

46.3

27.8

5.6

Q2: How are resources aligned to support
RtI?

16

50

24.5

9.4

Q3: How are current policies and structures
aligned with RtI initiatives?

14.8

49.1

31.5

4.6

Q4: How is collaboration and momentum
for RtI implementation ensured (staff)?

17.6

51.9

27.8

2.8

Q5: How is collaboration and momentum
for RtI implementation ensured (students,
families)?

19.2

51.9

27.9

1

Q6: How is the information on
implementation used to improve practices?

27.3

48.2

20

4.5

Q7: How is professional development used
to ensure a thorough understanding of RtI?

39.3

35.5

23.4

1.9

Q8: How are school teams and the roles of
staff and families created to support a
problem-solving culture (roles, teams)?

25.9

53.6

17.9

2.7

Q9: How are school teams and the roles of
staff and families created to support a
problem-solving culture (agendas,
schedules)?

13.6

50

29.1

7.3

Q10: How are school teams and the roles
of staff and families created to support a
problem-solving culture (documentation,
forms)?

17.3

54.5

23.6

4.5

Q11: How is professional development
differentiated and provided to all staff
members to support effective and
sustainable problem-solving processes?

41.4

40.5

15.3

2.7

Q12: How is the problem-solving process
used by educators and families to improve
outcomes for groups of students?

25.2

53.2

20.7

.9

Q13: How is the problem-solving process
used by educators and families to improve
outcomes for individual students (team)?

20.9

47.3

29.1

2.7

Q14: How is the problem-solving process
used by educators and families to improve
outcomes for individual students
(consultants)?

32.1

37.6

27.5

2.8

Q15: How are the school and staff building
a standards-based curriculum in all content
areas for all students?

18.7

46.7

29.0

5.6

Q16: How is a 21st century and Post-

28.3

50

20.8

.9

Curriculum
&
Instruction

Problem-Solving

Leadership

Variable
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Variable

%
Emerging

%
Developing

%
Operationalizing

%
Optimizing

Q17: How is equitable access for all
students ensured?

15.1

53.8

29.2

1.9

Q18: How is the staff using research-based
instruction to support all students?

20.4

48.1

25

6.5

Q19: How does the school monitor the
implementation and quality of instructional
practices?

20.8

50.9

21.7

6.6

Q20: How is professional development
being provided to the staff to support a 21st
century learning based system?

21.5

49.5

27.1

1.9

Q21: How are the 4 purposes of
assessments understood and used by the
staff?

26.4

42.7

28.2

2.7

Q22: How is a decision-making protocol
created for the staff?

13.8

63.3

21.1

1.8

Q23: How is the data managed and
accessed?

22.7

50

27.3

0

Q24: How is assessment data used to drive
instructional practices for both groups of
students and individual students?

19.1

46.4

30

4.5

Q25: How are families and students
involved in the problem-solving and
assessment process?

30.4

53.6

14.3

1.8

Q26: How is professional development
provided to support an effective,
sustainable, student-centered assessment
system?

30.4

53.6

14.3

1.8

Q27: How are school teams and roles
established to support a positive school
climate?

26.4

38.7

25.5

9.4

Q28: How are the expectations for a
proactive and supportive environment
created and communicated (teach,
communicate)?

28.4

30.3

29.4

11.9

Q29: How are the expectations for a
proactive and supportive environment
created and communicated (referral
process)

17.3

39.4

38.5

4.8

Q30: How are safety and crisis plans
created and ensured?

9.3

35.2

37.0

18.5

Q31: How is the data managed and
accessed?

22

54.1

20.2

3.7

Q32: How is the development of a positive
climate created and monitored by the staff

26.4

46.2

23.6

3.8

Positive School Climate & Culture
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Secondary and Workforce Ready learningbased system being designed?
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Variable

%
Emerging

%
Developing

%
Operationalizing

%
Optimizing

Q33: How is the development of a positive
climate created and monitored by the staff
(data-based decision-making)?

27.2

45.6

19.4

7.8

Q34: How is the development of a positive
climate created and monitored by the staff
(monitoring the system)?

25.7

49.5

20

4.8

Q35: How is professional development
provided to support a positive school
climate and culture?

33.3

42.6

19.4

4.6

Q36: How is family, school, and
community partnering created and
established (practice)?

58.8

31.4

7.8

2

Q37: How is family, school, and
community partnering created and
established (policy)?

53.8

36.5

7.7

1.9

Q38: How is ongoing support for and
commitment to partnering ensured?

57.3

27.2

13.6

1.9

Q39: How will the staff know their
partnerships are effective?

55.2

35.2

6.7

2.9

Q40: How is partnering used to benefit
each student during universal, targeted, and
intensive support (across tiers)?

56.9

30.4

10.8

2

Q41: How is partnering used to benefit
each student during universal, targeted, and
intensive support (solution development)?

53.9

22.5

22.5

1

Q42: How is partnering used to benefit
each student during universal, targeted, and
intensive support (disability identification)?

59.2

23.3

15.5

1.9

Q43: How does the staff build their
partnering skills and knowledge?

63.5

28.8

5.8

1.9

Q44: How are families provided with
learning opportunities related to partnering
and student learning?

55.3

38.8

5.8

0

Family & Community Partnering

(classroom management)?

Exploratory Factor Analysis
To answer the second research question, “What is the internal validity of the CDE
RtI Implementation Rubrics”, principal components analysis was conducted.
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Screening: Sample size. KMO was calculated to ensure sampling adequacy.
Kaiser recommended interpreting a value of .5 as barely acceptable, between .5 and .7 as
mediocre, between .7 and .8 as good, .8 to .9 as great, and values above .9 as superb (as
cited in Hutcheson & Sofroniou, 1999). A KMO value of .882 confirmed that factor
analysis is an appropriate methodology for this data set and sample size. An additional
level of scrutiny is recommended by Pett, Lackey & Sullivan (2003). They recommend
not only examining the KMO statistic for the overall tool, but for each individual
variable. This was done using the anti-image correlation matrix. If any individual items
reflect a poor value (i.e. less than .6) the item should be removed to improve the measure
of sampling adequacy statistic. For the data set utilized, a range of .782 to .932 was
obtained, confirming again, a robust enough sample for principal components analysis,
and no need to immediately eliminate and variables.
Screening: Assumptions of normality. Hutcheson and Sofroniou (1999)
recommend examining skewness and kurtosis for normality when utilizing relatively
small sample sizes for factor analysis. Normal distributions have a value for skewness
and kurtosis of zero. When values depart from normal, it is recommended that
transformations be applied to the original variables (Field, 2005; Hutcheson & Sofroniou,
1999). Scores for skewness and kurtosis should have absolute values below 1.96 in large
samples; however, Field (2005) explains that in smaller samples, this criterion should be
increased to 2.58. As illustrated in Table 8, only one score for kurtosis fell above the 1.96
limit, but was still less than the recommended 2.58 for smaller samples. No items were
eliminated due to concerns with assumptions of normality.
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Table 8
Skewness and Kurtosis for All Items.
Question

Skewness

Kurtosis

Q1

.260

-.449

Q2

.405

-.304

Q3

.155

-.308

Q4

.167

-.297

Q5

.012

-.598

Q6

.489

-.297

Q7

.433

-.900

Q8

.449

.039

Q9

.293

-.243

Q10

.382

.026

Q11

.719

-.127

Q12

.196

-.481

Q13

.125

-.563

Q14

.265

-.921

Q15

.228

-.427

Q16

.238

-.609

Q17

.075

-.287

Q18

.359

-.331

Q19

.466

-.136

Q20

.124

-.550

Q21

.183

-.765

Q22

.323

.502

Q23

-.065

-.982

Q24

.171

-.278

Q25

.267

-1.034

Q26

.491

.115

Q27

.347

-.751

Q28

.215

-1.060

Q29

-.72

-.664

Q30

-.54

-.749

Q31

.433

.052

Q32

.353

-.444

Q33

.545

-.318

Q34

.488

-..135
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Question

Skewness

Kurtosis

Q35

.559

-.347

Q36

1.314

1.350

Q37

1.158

1.093

Q38

1.084

.222

Q39

1.315

1.573

Q40

1.160

.656

Q41

.707

-.969

Q42

1.077

.026

Q43

1.551

2.279

Q44

.781

-.350

Note. Values greater than 1.96 are bolded.

Screening: Examination of correlations. An initial review of the correlation
matrix was conducted to ensure no concerns with singularity or multicollinearity in the
data. One item, “How are safety and crisis plans created and ensured?” raised several
concerns with significance on the correlation matrix, and was therefore eliminated from
the analysis. No items had correlations greater than .9, and therefore, multicollinearity
was not determined to be a concern. Bartlett’s test of sphericity indicated significant
results (p < .000); therefore the original correlation table was determined not to be an
identity matrix.
Principal components analysis. Review of the Principal Component Analysis
(PCA) table of total variance explained revealed 7 components that had eigenvalues
greater than 1.0, and accounted for 72.522% of the variance. Table 9 contains the
variance explained for the 7 components with the initial analysis, as well as after the
Varimax rotation was utilized.
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Table 9
Total Variance Explained.
Extraction Sums of Squared Loadings

Rotation Sums of Squared Loadings

Component

Total

% of Variance

Cumulative %

Total

% of Variance

Cumulative %

1

20.759

48.277

48.277

6.589

15.322

15.322

2

2.856

6.642

54.919

6.546

15.224

30.546

3

2.014

4.683

59.602

6.204

14.428

44.974

4

1.887

4.388

63.990

4.837

11.249

56.223

5

1.377

3.203

67.193

2.733

6.382

62.604

6

1.192

2.772

69.965

2.562

5.958

68.562

7

1.099

2.557

72.522

1.702

3.959

72.522

The scree plot also revealed that the point of a sharp drop-off occurred after the
7th component.
Figure 2 Scree Plot for 7 Factor Model

Principal component analysis works off of the assumption that all variance is
common. As a result the communalities are always 1.0 prior to extraction, and are not
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depicted. Table 10 reflects the common variance accounted for by each variable after
extraction. Those variables with communalities of .6 or less are bolded in the table,
representing they that do not meet the criteria identified in the methodology section. It is
noteworthy, that only one variable did not have communality above .6.
Table 10
Communalities.

Curriculum &Instruction

Problem-Solving

Leadership

Variable

Communalities
After Extraction

Q1: How is a vision and commitment for RtI established?

.762

Q2: How are resources aligned to support RtI?

.663

Q3: How are current policies and structures aligned with RtI initiatives?

.695

Q4: How is collaboration and momentum for RtI implementation ensured (staff)?

.795

Q5: How is collaboration and momentum for RtI implementation ensured (students,
families)?

.738

Q6: How is the information on implementation used to improve practices?

.767

Q7: How is professional development used to ensure a thorough understanding of
RtI?

.677

Q8: How are school teams and the roles of staff and families created to support a
problem-solving culture (roles, teams)?

.732

Q9: How are school teams and the roles of staff and families created to support a
problem-solving culture (agendas, schedules)?

.781

Q10: How are school teams and the roles of staff and families created to support a
problem-solving culture (documentation, forms)?

.820

Q11: How is professional development differentiated and provided to all staff
members to support effective and sustainable problem-solving processes?

.656

Q12: How is the problem-solving process used by educators and families to improve
outcomes for groups of students?

.722

Q13: How is the problem-solving process used by educators and families to improve
outcomes for individual students (team)?

.671

Q14: How is the problem-solving process used by educators and families to improve
outcomes for individual students (consultants)?

.631

Q15: How are the school and staff building a standards-based curriculum in all
content areas for all students?

.706

Q16: How is a 21st century and Post-Secondary and Workforce Ready learning-based
system being designed?

.706

Q17: How is equitable access for all students ensured?

.772

Q18: How is the staff using research-based instruction to support all students?

.672

Q19: How does the school monitor the implementation and quality of instructional
practices?

.775
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Variable

Communalities
After Extraction

Q20: How is professional development being provided to the staff to support a 21st
century learning based system?

.752

Q21: How are the 4 purposes of assessments understood and used by the staff?

.805

Q22: How is a decision-making protocol created for the staff?

.707

Q23: How is the data managed and accessed?

.658

Q24: How is assessment data used to drive instructional practices for both groups of
students and individual students?

.607

Q25: How are families and students involved in the problem-solving and assessment
process?

.657

Q26: How is professional development provided to support an effective, sustainable,
student-centered assessment system?

.758

Q27: How are school teams and roles established to support a positive school climate?

.772

Q28: How are the expectations for a proactive and supportive environment created
and communicated (teach, communicate)?

.775

Q29: How are the expectations for a proactive and supportive environment created
and communicated (referral process)

.770

Q31: How is the data managed and accessed?

.687

Q32: How is the development of a positive climate created and monitored by the staff
(classroom management)?

.793

Q33: How is the development of a positive climate created and monitored by the staff
(data-based decision-making)?

.874

Q34: How is the development of a positive climate created and monitored by the staff
(monitoring the system)?

.732

Q35: How is professional development provided to support a positive school climate
and culture?

.768

Q36: How is family, school, and community partnering created and established
(practice)?

.629

Q37: How is family, school, and community partnering created and established
(policy)?

.650

Q38: How is ongoing support for and commitment to partnering ensured?

.690

Q39: How will the staff know their partnerships are effective?

.531

Q40: How is partnering used to benefit each student during universal, targeted, and
intensive support (across tiers)?

.784

Q41: How is partnering used to benefit each student during universal, targeted, and
intensive support (solution development)?

.783

Q42: How is partnering used to benefit each student during universal, targeted, and
intensive support (disability identification)?

.781

Q43: How does the staff build their partnering skills and knowledge?

.791

Q44: How are families provided with learning opportunities related to partnering and
student learning?

.687

Note. Communalities with a value of <.6 are in boldface.
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The initial rotated component matrix in Table 11 illustrates how each variable
loaded onto the 7 factor model. Note than any loadings under .4 were suppressed for ease
of interpretation. No variables had loadings of less than .4. The table denotes the initial
CDE components to assist in interpretation of those questions that loaded across multiple
components defined by the PCA.
Table 11
Factor Loadings for Exploratory Factor Analysis with Varimax Rotation
Component

Problem-Solving

Leadership

Variable

1

2

Q1: How is a vision and commitment for RtI established?

.73

Q2: How are resources aligned to support RtI?

.65

Q3: How are current policies and structures aligned with RtI initiatives?

.65

Q4: How is collaboration and momentum for RtI implementation ensured
(staff)?

.70

Q5: How is collaboration and momentum for RtI implementation ensured
(students, families)?

.65

Q6: How is the information on implementation used to improve practices?

.67

Q7: How is professional development used to ensure a thorough understanding
of RtI?

.47

Q8: How are school teams and the roles of staff and families created to support
a problem-solving culture (roles, teams)?

.57

3

4

5

.45
.48

Q9: How are school teams and the roles of staff and families created to support
a problem-solving culture (agendas, schedules)?

.73

Q10: How are school teams and the roles of staff and families created to
support a problem-solving culture (documentation, forms)?

.81

Q11: How is professional development differentiated and provided to all staff
members to support effective and sustainable problem-solving processes?

.50

Q12: How is the problem-solving process used by educators and families to
improve outcomes for groups of students?

.53 .41

Q13: How is the problem-solving process used by educators and families to
improve outcomes for individual students (team)?
Q14: How is the problem-solving process used by educators and families to
improve outcomes for individual students (consultants)?

.46
.45
.72

Q16: How is a 21st century and Post-Secondary and Workforce Ready
learning-based system being designed?

.78

Q17: How is equitable access for all students ensured?

.70

Curriculum &
Instruction

Q15: How are the school and staff building a standards-based curriculum in all
content areas for all students?
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6

7

Component
Variable

1

3

.58

Q19: How does the school monitor the implementation and quality of
instructional practices?

.75

Q20: How is professional development being provided to the staff to support a
21st century learning based system?

.65

Q22: How is a decision-making protocol created for the staff?

.51
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.41

.52
.44

.48

Q24: How is assessment data used to drive instructional practices for both
groups of students and individual students?

.46

Q25: How are families and students involved in the problem-solving and
assessment process?

.48
.65

Q27: How are school teams and roles established to support a positive school
climate?

.77

Q28: How are the expectations for a proactive and supportive environment
created and communicated (teach, communicate)?

.82

Q29: How are the expectations for a proactive and supportive environment
created and communicated (referral process)

.76

Q31: How is the data managed and accessed?

.53

Q32: How is the development of a positive climate created and monitored by
the staff (classroom management)?

.78

Q33: How is the development of a positive climate created and monitored by
the staff (data-based decision-making)?

.74

Q34: How is the development of a positive climate created and monitored by
the staff (monitoring the system)?

.70

Q35: How is professional development provided to support a positive school
climate and culture?

.58

Q36: How is family, school, and community partnering created and established .62
(practice)?
Q37: How is family, school, and community partnering created and established .73
(policy)?

Family & Community
Partnering

6

.42

Q23: How is the data managed and accessed?

Q38: How is ongoing support for and commitment to partnering ensured?

.72

Q39: How will the staff know their partnerships are effective?

.57

Q40: How is partnering used to benefit each student during universal, targeted,
and intensive support (across tiers)?

.64

Q41: How is partnering used to benefit each student during universal, targeted,
and intensive support (solution development)?

.75

76

5

.43

Q26: How is professional development provided to support an effective,
sustainable, student-centered assessment system?

Positive School Climate & Culture

4

Q18: How is the staff using research-based instruction to support all students?

Q21: How are the 4 purposes of assessments understood and used by the staff?

Assessment

2

.42

.53

Component
Variable

1

Q42: How is partnering used to benefit each student during universal, targeted,
and intensive support (disability identification)?

.75

Q43: How does the staff build their partnering skills and knowledge?

.76

Q44: How are families provided with learning opportunities related to
partnering and student learning?

.71

2

3

4

5

6

7

Note. Factor loadings <.40 are suppressed in order to assist with interpretation.

While a few components did align with the CDE component structure including
Family, School and Community Partnering (component 1) and Positive School Climate
and Culture (component 3), not all of the components aligned perfectly. Questions
aligned to Problem-Solving and Assessment loaded across multiple components.
Leadership loaded with several Problem-Solving and Assessment variables (component
2), while Curriculum and Instruction also loaded with a few Assessment variables
(component 4). Additionally, several variables related to professional development
loaded on component 6. Questions relating structures or processes and procedures
appeared to not be related. Finally, only two variables loaded onto component 7 with
loadings of >.4, and neither strongly onto that component. Several variables loaded
moderately across more than one component. These are identified in Table 12.
Table 12
Items with Cross Loadings of >.4 on Factors.
Item
Q7: How is professional development used to ensure a thorough understanding of RtI?
Q8: How are school teams and the roles of staff and families created to support a problem-solving culture (roles,
teams)?
Q12: How is the problem-solving process used by educators and families to improve outcomes for groups of
students?
Q20: How is professional development being provided to the staff to support a 21st century learning based system?
Q21: How are the 4 purposes of assessments understood and used by the staff?
Q22: How is a decision-making protocol created for the staff?
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Q23: How is the data managed and accessed? (related to assessment)
Q24: How is assessment data used to drive instructional practices for both groups of students and individual
students?
Q25: How are families and students involved in the problem-solving and assessment process?
Q31: How is the data managed and accessed? (related to positive school climate and culture)
Q35: How is professional development provided to support a positive school climate and culture?

After careful analysis, several items were considered for elimination due to the
fact that they had only weak to moderate loadings or were not strongly related to any one
factor. These included several items from the Assessment and Problem-Solving section of
the rubrics and several related to professional development. Table 13 lists those items that
were initially considered for elimination. Additionally, Q30 and 39 were eliminated due
to concerns with significance and communality scores as described previously.
Table 13
Items Considered for Elimination Due to Weak Loadings on Factors.
Item
Q7: How is professional development used to ensure a thorough understanding of RtI?
Q11: How is professional development differentiated and provided to all staff members to support effective and
sustainable problem-solving processes?
Q12: How is the problem-solving process used by educators and families to improve outcomes for groups of
students?
Q13: How is the problem-solving process used by educators and families to improve outcomes for individual
students (team)?
Q14: How is the problem-solving process used by educators and families to improve outcomes for individual
students (consultants)?
Q21: How are the 4 purposes of assessments understood and used by the staff?
Q22: How is a decision-making protocol created for the staff?
Q23: How is the data managed and accessed? (related to assessment)
Q24: How is assessment data used to drive instructional practices for both groups of students and individual
students?
Q25: How are families and students involved in the problem-solving and assessment process?
Q31: How is the data managed and accessed? (related to positive school climate and culture)
Q35: How is professional development provided to support a positive school climate and culture?
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Eliminating almost all of the questions related to assessment posed concerns due
to importance of utilizing assessments as a part of the RtI framework for instructional
decision-making. Therefore, two items related to the understanding and use of
assessments for instructional decision-making purposes were retained: Q21 and Q24.
Because the questions related to professional development added a component that did
not have strong loadings, “Q26: How is professional development being provided to
support an effective, sustainable, student centered assessment system?” was eliminated.
This led to a final five factor model that includes 32 items.
Final model. KMO for the 32 item solution was .872 and Bartlett’s Test of
Sphericity was significant (p < .000). The new 5 component model accounted for 70.85%
of the variance. Table 14 shows the variance explained for with the 5 components
solution, and Figure 3 reflects the scree plot.

Table 14
Total Variance Explained for Five Factor Model.
Rotation Sums of Squared Loadings
Component

Total

% of Variance

Cumulative %

1

5.673

17.727

17.727

2

5.419

16.933

34.661

3

4.569

14.277

48.938

4

4.342

13.569

62.507

5

2.671

8.348

70.854
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Figure 3 Scree Plot for Five Factor Model

Communalities for the five component model revealed only one item with a value
less than .6. As Thompson (2010) explains, when it comes to making decisions regarding
which items to retain, EFA should utilize multiple different strategies with the hope that
different approaches to making decisions will corroborate each other. Ultimately,
however, these decisions come down to the researcher’s judgment. What is most
important to the decision-making process is the blend of the researcher’s content
expertise with the empirical evidence obtained.
Table 15
Communalities for Five Factor Model
Variable

Communality After
Extraction

Q1: How is a vision and commitment for RtI established?

.754

Q2: How are resources aligned to support RtI?

.601

Q3: How are current policies and structures aligned with RtI initiatives?

.674

Q4: How is collaboration and momentum for RtI implementation ensured (staff)?

.800
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Variable

Communality After
Extraction

Q5: How is collaboration and momentum for RtI implementation ensured (students,
families)?

.727

Q6: How is the information on implementation used to improve practices?

.723

Q8: How are school teams and the roles of staff and families created to support a problemsolving culture (roles, teams)?

.727

Q9: How are school teams and the roles of staff and families created to support a problemsolving culture (agendas, schedules)?

.788

Q10: How are school teams and the roles of staff and families created to support a problemsolving culture (documentation, forms)?

.753

Q15: How are the school and staff building a standards-based curriculum in all content areas
for all students?

.672

Q16: How is a 21st century and Post-Secondary and Workforce Ready learning-based
system being designed?

.634

Q17: How is equitable access for all students ensured?

.681

Q18: How is the staff using research-based instruction to support all students?

.643

Q19: How does the school monitor the implementation and quality of instructional practices?

.740

Q20: How is professional development being provided to the staff to support a 21st century
learning based system?

.726

Q21: How are the 4 purposes of assessments understood and used by the staff?

.705

Q24: How is assessment data used to drive instructional practices for both groups of students
and individual students?

.527

Q27: How are school teams and roles established to support a positive school climate?

.781

Q28: How are the expectations for a proactive and supportive environment created and
communicated (teach, communicate)?

.773

Q29: How are the expectations for a proactive and supportive environment created and
communicated (referral process)

.712

Q32: How is the development of a positive climate created and monitored by the staff
(classroom management)?

.781

Q33: How is the development of a positive climate created and monitored by the staff (databased decision-making)?

.873

Q34: How is the development of a positive climate created and monitored by the staff
(monitoring the system)?

.688

Q35: How is professional development provided to support a positive school climate and
culture?

.612

Q36: How is family, school, and community partnering created and established (practice)?

.624

Q37: How is family, school, and community partnering created and established (policy)?

.644

Q38: How is ongoing support for and commitment to partnering ensured?

.687

Q40: How is partnering used to benefit each student during universal, targeted, and intensive
support (across tiers)?

.696

Q41: How is partnering used to benefit each student during universal, targeted, and intensive
support (solution development)?

.770
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Variable

Communality After
Extraction

Q42: How is partnering used to benefit each student during universal, targeted, and intensive
support (disability identification)?

.682

Q43: How does the staff build their partnering skills and knowledge?

.791

Q44: How are families provided with learning opportunities related to partnering and student
learning?

.683

Note. Communalities with a value of <.6 are in boldface.

Factor loadings for the final five factor model are illustrated in Table 16.
Loadings of less than .4 were suppressed for ease of interpretation. All but three of the
items retained load onto only one component, signifying strong evidence for the
underlying factor. While questions 8, 21 and 40 loaded onto two factors with values of
>.40, they show a stronger relationship with one dominant component, and make the tool
more robust in terms of the content specifically addressed. Question 8 addresses an
underlying structure necessary to defining roles and creating teams to support a problemsolving process. The structures identified are a crucial first step to implementing RtI, and
the item was therefore retained. Inclusion of question 21 regarding the purposes and types
of assessments was deliberate due to the reliance of assessment data in RtI decisionmaking. This was also the only item retained with a loading less than .512. As noted
earlier, Stevens, (2009) recommends for samples of 100, the loading should be greater
than .512. This loading was .4 however; Guadagnoli and Velicer (1988) recommended
that if a factor has four or more loadings greater than .6, then it is considered a reliable
solution. In this case, the factor has 6 items loading >.6, and so this can be still
considered a reliable variable.
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Finally, question 40 was retained as it addresses the heart of the RtI process which
is working collaboratively across the tiers to improve student outcomes. Additionally it
improved the overall solution by accounting for more of the variance of the overall tool.
Table 16
Factor Loadings for Five Factor Model with Varimax Rotation
Variable

Component
1

2

3

4

Q1: How is a vision and commitment for RtI established?

.67

Q2: How are resources aligned to support RtI?

.55

Q3: How are current policies and structures aligned with RtI initiatives?

.62

Q4: How is collaboration and momentum for RtI implementation ensured
(staff)?

.67

Q5: How is collaboration and momentum for RtI implementation ensured
(students, families)?

.68

Q6: How is the information on implementation used to improve practices?

.66

Q8: How are school teams and the roles of staff and families created to support a
problem-solving culture (roles, teams)?

.44

5

.60

Q9: How are school teams and the roles of staff and families created to support a
problem-solving culture (agendas, schedules)?

.77

Q10: How are school teams and the roles of staff and families created to support
a problem-solving culture (documentation, forms)?

.80

Q15: How are the school and staff building a standards-based curriculum in all
content areas for all students?

.69

Q16: How is a 21st century and Post-Secondary and Workforce Ready learningbased system being designed?

.77

Q17: How is equitable access for all students ensured?

.64

Q18: How is the staff using research-based instruction to support all students?

.70

Q19: How does the school monitor the implementation and quality of
instructional practices?

.79

Q20: How is professional development being provided to the staff to support a
21st century learning based system?

.73

Q21: How are the 4 purposes of assessments understood and used by the staff?

.54

Q24: How is assessment data used to drive instructional practices for both
groups of students and individual students?

.44

Q27: How are school teams and roles established to support a positive school
climate?

.80

Q28: How are the expectations for a proactive and supportive environment
created and communicated (teach, communicate)?

.82

Q29: How are the expectations for a proactive and supportive environment
created and communicated (referral process)

.76
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.45

Variable

Component
1

2

Q32: How is the development of a positive climate created and monitored by the
staff (classroom management)?

.79

Q33: How is the development of a positive climate created and monitored by the
staff (data-based decision-making)?

.76

Q34: How is the development of a positive climate created and monitored by the
staff (monitoring the system)?

.72

Q35: How is professional development provided to support a positive school
climate and culture?

.63

Q36: How is family, school, and community partnering created and established
(practice)?

.60

Q37: How is family, school, and community partnering created and established
(policy)?

.73

Q38: How is ongoing support for and commitment to partnering ensured?

.75

Q40: How is partnering used to benefit each student during universal, targeted,
and intensive support (across tiers)?

.65

Q41: How is partnering used to benefit each student during universal, targeted,
and intensive support (solution development)?

.79

Q42: How is partnering used to benefit each student during universal, targeted,
and intensive support (disability identification)?

.70

Q43: How does the staff build their partnering skills and knowledge?

.78

Q44: How are families provided with learning opportunities related to partnering
and student learning?

.74

3

4

5

.42

Note. Factor loadings <.40 are suppressed in order to assist with interpretation.

A final step to the EFA was to conduct reliability analyses for the overall tool as
well as for each factor. Cronbach’s alpha for the revised tool was .96 indicating strong
reliability. Cronbach’s alpha far exceeded the minimum requirement of .7 or higher for
all five factors individually as well. In examining the item-total statistics, Cronbach’s
alpha if item deleted did not improve for any items. Additionally, the corrected item total
correlations illustrated moderately high to high correlation among the items attributed to
each factor.
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Table 17
Cronbach’s Alpha and Item Total Statistics for the 5 Factors.
Factor/Item

Cronbach’s
Alpha

Corrected ItemTotal Correlation

Cronbach’s
Alpha if Item
Deleted

Factor 1

.933

Q36: How is family, school, and community partnering
created and established (practice)?

.754

.925

Q37: How is family, school, and community partnering
created and established (policy)?

.757

.925

Q38: How is ongoing support for and commitment to
partnering ensured?

.773

.924

Q40: How is partnering used to benefit each student during
universal, targeted, and intensive support (across tiers)?

.791

.922

Q41: How is partnering used to benefit each student during
universal, targeted, and intensive support (solution
development)?

.774

.924

Q42: How is partnering used to benefit each student during
universal, targeted, and intensive support (disability
identification)?

.738

.927

Q43: How does the staff build their partnering skills and
knowledge?

.847

.919

Q44: How are families provided with learning
opportunities related to partnering and student learning?

.732

.928

Q27: How are school teams and roles established to
support a positive school climate?

.816

.920

Q28: How are the expectations for a proactive and
supportive environment created and communicated (teach,
communicate)?

.806

.921

Q29: How are the expectations for a proactive and
supportive environment created and communicated
(referral process)

.725

.928

Q32: How is the development of a positive climate created
and monitored by the staff (classroom management)?

.837

.918

Q33: How is the development of a positive climate created
and monitored by the staff (data-based decision-making)?

.886

.912

Q34: How is the development of a positive climate created
and monitored by the staff (monitoring the system)?

.712

.929

Q35: How is professional development provided to support
a positive school climate and culture?

.713

.929

Q15: How are the school and staff building a standardsbased curriculum in all content areas for all students?

.681

.884

Q16: How is a 21st century and Post-Secondary and

.655

.886

Factor 2

.933

Factor 3

.897
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Cronbach’s
Alpha

Corrected ItemTotal Correlation

Cronbach’s
Alpha if Item
Deleted

Q17: How is equitable access for all students ensured?

.659

.886

Q18: How is the staff using research-based instruction to
support all students?

.725

.880

Q19: How does the school monitor the implementation and
quality of instructional practices?

.730

.879

Q20: How is professional development being provided to
the staff to support a 21st century learning based system?

.690

.883

Q21: How are the 4 purposes of assessments understood
and used by the staff?

.700

.882

Q24: How is assessment data used to drive instructional
practices for both groups of students and individual
students?

.598

.892

Q1: How is a vision and commitment for RtI established?

.835

.890

Q2: How are resources aligned to support RtI?

.734

.905

Q3: How are current policies and structures aligned with
RtI initiatives?

.730

.905

Q4: How is collaboration and momentum for RtI
implementation ensured (staff)?

.808

.894

Q5: How is collaboration and momentum for RtI
implementation ensured (students, families)?

.705

.908

Q6: How is the information on implementation used to
improve practices?

.767

.900

Q8: How are school teams and the roles of staff and
families created to support a problem-solving culture
(roles, teams)?

.672

.838

Q9: How are school teams and the roles of staff and
families created to support a problem-solving culture
(agendas, schedules)?

.762

.754

Q10: How are school teams and the roles of staff and
families created to support a problem-solving culture
(documentation, forms)?

.735

.781

Factor/Item

Workforce Ready learning-based system being designed?

Factor 4

.916

Factor 5

.852
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Chapter Five: Discussion
Introduction
The two research questions for this study addressed the degree to which the CDE
RtI Implementation Rubrics distinguish between schools implementing RtI at the four
levels on the CDE growth scale (emerging, developing, operationalizing, optimizing) and
the internal validity of the CDE RtI Implementation Rubrics. The empirical evaluation
conducted demonstrated that the tool distinguished between schools implementing RtI
across different growth levels, however it did not support the original six components the
CDE utilized for defining RtI implementation, nor the organizing framework regarding
structures, processes and procedures, and professional development. Rather, a 32 item,
five factor model provided results that are reliable and valid. The discussion in this
chapter is broken into three sections. The first provides an interpretation of the findings
including descriptions of each of the factors identified and explanations for those factors
as they related to the CDE components and national literature. The second section
describes implications for the CDE in moving forward with the school level RtI
Implementation Rubrics, and the third section describes recommendations for future
research.
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Interpretation of Findings
Research Question 1. The first research question, “To what degree do the CDE
RtI Implementation Rubrics distinguish between schools implementing RtI at the four
levels identified by the CDE scale?” was addressed through an analysis of the descriptive
statistics and frequency distribution of responses. Mean scores ranged from 1.46 to 2.65
on a scale from 1 through 4 (with 1 representing emerging, 2 developing, 3
operationalizing and 4 optimizing), while standard deviations ranged from .608 to 1.00.
This indicates that the questions elicited a wide variety of responses based on levels of
implementation. The frequency table also reflected that variables elicited a variety of
responses from schools, and that all growth categories were utilized. It is interesting to
note that the Optimizing rating was utilized the least frequently, with two questions
eliciting no optimizing ratings. This may be explained by the fact that the schools
utilizing the tool were seeking support with RtI implementation, and would not be likely
to consider themselves at the top of the rating scale. The most frequently utilized growth
indicator was that of Developing. Again, because schools were seeking support with
implementation, it is logical that schools would rate themselves at a stage in which they
are developing infrastructures, but may not be fully implementing the facet of RtI
described.
Research Question 2. The second research question was multi-faceted, with three
sub-questions:
What is the internal validity of the CDE RtI Implementation Rubrics?
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a.

Are there 6 distinct components to RtI implementation measured by the
rubrics?

b.

What, if any relationship exists between the 6 components for RtI
implementation?

c.

In what ways are the anchors (structures, processes and procedures, and
professional development) related across the 6 components?

The results from the EFA reflect that the CDE RtI implementation Rubric
contains five factors rather than six. While a few components did align with the CDE
component structure including Family, School and Community Partnering (component 1)
and Positive School Climate (component 3), not all of the components aligned perfectly.
Additionally, while one weak factor was originally noted among items related to
professional development, no strong relationship was found between the anchors utilized
by CDE to organize the rubrics, and therefore, none of those were retained in the final
solution.
Regarding question 2b, orthogonal rotation relies on the assumption that no
relationship exists between factors. The term orthogonal means unrelated, and in this
context, factors were rotated while keeping them independent (Field, 2005). As described
in the methodology section, an examination of the correlation matrix indicated that there
was not significant intercorrelation among the variables. Additionally, both orthogonal
and oblique rotations produced seven factors from the original dataset. As a result,
orthogonal rotation was utilized, and no relationship was determined to exist among the
final five factors.
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The factors identified for a final model are grouped as follows:


Component 1: Family, School & Community Partnering



Component 2: Positive School Climate & Culture



Component 3: Standards-Based Teaching & Learning Cycle



Component 4: Leadership



Component 5: Problem-Solving Structures

Component 1: Family, School, & Community Partnering. The first component
aligned almost perfectly with the CDE rubric. Items included in this component are
identified in Table 18. One item from the original CDE rubric was eliminated: “How will
the staff know their partnerships are effective”. This was due to a communality score that
fell outside of the recommended range. The resulting 8 items represent a strong
component that is both reliable and valid.
Table 18
Items Included in Component 1
Item
Q36: How is family, school, and community partnering created and established (practice)?
Q37: How is family, school, and community partnering created and established (policy)?
Q38: How is ongoing support for and commitment to partnering ensured?
Q40: How is partnering used to benefit each student during universal, targeted, and intensive support (across tiers)?
Q41: How is partnering used to benefit each student during universal, targeted, and intensive support (solution
development)?
Q42: How is partnering used to benefit each student during universal, targeted, and intensive support (disability
identification)?
Q43: How does the staff build their partnering skills and knowledge?
Q44: How are families provided with learning opportunities related to partnering and student learning?
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Although Family, School and Community Partnering is not the first component of
RtI addressed in CDE’s literature, it is interesting that it accounted for much of the
variance in rubric scores. The mean score for the eight items was 1.57, meaning most
schools rated themselves between emerging and developing for this factor. This mean
was quite a bit lower than for the other factors which were all clustered closer as
illustrated below.
Table 19
Descriptive Statistics for 5 Components
Factor

Mean

Std. Deviation

1

1.57

.62

2

2.12

.72

3

2.14

.59

4

2.17

.66

5

2.14

.67

The fact that Family, School and Community Partnering accounted for much of
the variance is also interesting in that many states and schools systems omit this
component all together from the RtI framework. Additionally, it is the area of RtI that,
although most educators proclaim the importance of partnering with students and their
families, they often don’t know how to address this (Epstein, 2011). Indeed, teachers
learn to teach the various content areas and pedagogical practices in universities;
administrators learn about school management, creating schedules, and supervision. Yet
very few schools of education address how to work positively and productively with the
key stakeholders of schools: their students’ families (Epstein, 2011). The CDE staff
included this component in the RtI framework, highlighting the research suggesting
family-school partnerships have a strong connection to increased academic outcomes for
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students (Christenson & Reschly, 2010; Epstein et al., 2002; Marzano, 2003) and help to
strengthen the RtI process.
An additional facet of this factor is the emphasis on school-community
partnerships. As Jamie Vollmer (2010), described, no matter how hard teachers work, no
matter how well trained, or strong their pedagogical practices, they cannot achieve the
goal of student success alone, or even in partnership with parents. Public education is a
social system and includes a wide array of interconnected parts. From politicians, to the
state education agency, to school districts, down to the classroom, teacher, student and
parent level it is important to recognize the ongoing reciprocal influence among all of the
stakeholders. Whether intentional or not, change in one part of the system affects other
parts of the system (Batsche et al., 2007).
It is clear that until the culture surrounding schools including local attitudes,
values, traditions and beliefs, are addressed, schools will not be able to drastically change
the way they function and support students (Vollmer, 2010). And so, while it seems that
Family, School and Community Partnering would not be the factor that accounts for more
variance than the other factors with regard to RtI implementation, the research in fact
supports this conclusion.
Component 2: Positive School Climate & Culture. The second factor identified
was that of Positive School Climate and Culture, and like Family, School, and
Community Partnering, it aligned perfectly with the CDE rubrics. Items included in this
component are included in the Table 20. Two items were omitted that were in the original
rubrics: “Q30: How are safety and crisis plans created and ensured” and “Q31: How is
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the data managed and accessed”. These were eliminated due to concerns with
significance (Q30), and cross-loading onto multiple factors (Q31).
Table 20
Items Included in Component 2
Items
Q27: How are school teams and roles established to support a positive school climate?
Q28: How are the expectations for a proactive and supportive environment created and communicated (teach,
communicate)?
Q29: How are the expectations for a proactive and supportive environment created and communicated (referral
process)
Q32: How is the development of a positive climate created and monitored by the staff (classroom management)?
Q33: How is the development of a positive climate created and monitored by the staff (data-based decisionmaking)?
Q34: How is the development of a positive climate created and monitored by the staff (monitoring the system)?
Q35: How is professional development provided to support a positive school climate and culture?

As CDE (2008) defines it, a positive school climate is an environment that is
proactive, safe, and culturally responsive. Educators work to support relationships with
diverse learners and families in order to increase academic and social/emotional
outcomes all students. The goal of a positive school climate is to provide a foundation on
which instruction can occur and ensures all students are engaged in their learning (CDE,
2008). Critical features of a positive school climate and culture include direct, explicit
instruction for students, parents and educators on clearly defined behavioral expectations;
acknowledgement and recognition of behavior that meets expectations; and monitoring,
correcting and re-teaching to address inappropriate behaviors. Most importantly, in
schools with positive school climates, teachers participate in collaborative teams that
utilize data for problem-solving purposes, and partner with families in a culturally
sensitive solution.
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In addition to CDE’s emphasis on positive school climate and culture, numerous
studies have addressed the importance of school climate and culture in engaging in RtI
implementation. These studies have reflected that where cultures did not support and
promote reform, changes did not take place (Deal & Peterson, 2009); while healthy,
growth and transformation are more likely to happen when personnel work
collaboratively together (Muhammad, 2009). In his seminal book of meta-analyses
analyzing the effects of numerous studies relating student achievement, John Hattie
(2009) found consistent, moderate to strong effect sizes for improving school climate and
culture (e.g. classroom management d=.52; classroom cohesion d= .92; teaching
classroom behavior d =1.101; decreasing disruptive behaviors d=.93) (pg. 274).
Given the important role that culture plays in education, and the results of the
factor analysis, it is a sound decision to maintain Positive School Climate as a factor in
measuring RtI implementation.
Component 3: Standards-Based Teaching & Learning Cycle. The third factor
identified was comprised primarily of the Curriculum and Instruction section of the CDE
rubrics, with two additional items from the Assessment section. This factor integrates the
curricular components required of RtI with the teaching and learning cycle which relies
on research-based instructional practices and use of assessments to inform instructional
decision-making. The final questions that make up this factor are included in Table 21.
Table 21
Items Included in Component 3
Item
Q15: How are the school and staff building a standards-based curriculum in all content areas for all students?
Q16: How is a 21st century and Post-Secondary and Workforce Ready learning-based system being designed?
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Q17: How is equitable access for all students ensured?
Q18: How is the staff using research-based instruction to support all students?
Q19: How does the school monitor the implementation and quality of instructional practices?
Q20: How is professional development being provided to the staff to support a 21st century learning based system?
Q21: How are the 4 purposes of assessments understood and used by the staff?
Q24: How is assessment data used to drive instructional practices for both groups of students and individual
students?
Note. Items affiliated with the CDE assessment questions are bolded.

While the CDE maintained that there should be two components to address this
factor (Curriculum and Instruction and Assessment), the evidence from the factor
analysis did not support two distinct components. Questions from the assessment rubric
that are omitted are included in Table 22. These were omitted due to concerns with
loading across multiple factors.
Table 22
Assessment Items Eliminated
Item
Q22: How is a decision-making protocol created for the staff?
Q23: How is the data managed and accessed? (related to assessment)
Q25: How are families and students involved in the problem-solving and assessment process?
Q26: How is professional development provided to support an effective, sustainable, student-centered assessment
system?

Posing a solution that integrates curriculum, instruction and assessment rather
than separating them is in fact supported by current research. As described in the
literature review, a teaching and learning cycle within the RtI framework requires
attention to several critical instructional variables: what to teach, how to teach it, and how
to know whether students have learned what was taught, and what will be done if they
already have learned it, or what will be done if they don’t (Allaine & Eberhardt, 2011;
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Bensen, 2008). At the heart of the RtI process, a standards-based teaching and learning
cycle requires a determination of how educators will know if students are learning, and
relies on the use of a variety of assessment methods and strategies to continuously
measure and monitor student learning (Allaine & Eberhardt, 2011; Colorado Department
of Education, 2008; Johnson & Smith, 2008; Samuels, 2011; Sugai, 2012). The Center
on Instruction (2009) pointed out that in order to be effective, there must be a strong link
between assessments and instructional practices; assessments alone do not change
outcomes for students unless they are followed by effective instructional responses or
appropriate types of feedback (Center on Instruction, 2009; Fuchs & Fuchs, 2002; Shute,
2007).
As CDE described in the assessment component, four types of assessment data
should be included in the RtI process: screening or benchmarking assessments to
determine students who may need additional support or acceleration; diagnostic
assessments to uncover root causes of learning struggles, progress monitoring or
formative assessments to inform instructional decision-making on a day-to-day basis; and
summative assessments to determine whether students have mastered the expected
standards. This parallels the guidance regarding use of four assessment types within the
standards based-teaching and learning cycle. Decisions within the standards-based
teaching and learning cycle are then made based on the four types of assessments and
interventions or enrichment are provided as soon as the data indicates a need (Allaine &
Eberhardt, 2011; Colorado Department of Education, 2008; Glover & DiPerna, 2007;
Harlacher & Siler, 2011; Johnson et al., 2006; Johnson & Smith, 2008; Kalberg et al.,
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2010; King et al, 2011; McIntosh et al., 2006; Samuels, 2011; Sugai, 2012; Sugai &
Horner, 2009; VanDerHeyden , 2007). This systemic approach is designed allow
educators to be agile in explicitly and specifically matching instructional practice and
intervention to student needs as they arise; again, emphasizing the need to consider
assessments with the intent of utilizing them for instructional decision-making and not in
isolation of pedagogical practices.
In his meta-analyses of research relating to student achievement, John Hattie
(2012) found relatively low to moderate mean effect sizes ranging from d = .23 (frequent
testing) to d = .42 (practice testing) for testing students without a specific instructional
component tied to it (pg. 247). However, when teachers utilized formative assessment
practices with immediate corrective feedback to students, including objective action
oriented feedback, mean effect sizes increased to d = .47 (feedback from computer
instruction) to d =1.15 (immediacy of teacher feedback) which are considered moderate
to very strong effect sizes (pg. 246-247). Overall, use of formative assessment rated
fourth in Hattie’s (2012) meta-analyses for influences on achievement with a mean effect
size of .90. In his description of characteristics of formative assessments, Hattie (2012)
emphasized the following:






Students are actively involved in their own learning processes;
Effective feedback is provided to students;
Teaching activities are adapted in a response to assessment results;
Students are able to perform self-assessments; and
The influence of assessment on students’ motivation and self-esteem is
recognized (p. 142).
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As the Center on Instruction (2009) pointed out, when assessment is most effective it is
nearly impossible for one to disentangle the impact of assessment processes from the
instruction that follows it.
Data from the factor analysis reflect a strong relationship between curriculum,
instruction and assessment and reliability for this factor was strong. The national
literature base also supports the integration of these components into one to emphasize
the need for teachers to act on assessment data rather than view it in isolation. Given all
of this, there is sound reason to integrate the curriculum and instruction component with
the assessment component.
Component 4: Leadership. The fourth factor, Leadership, mapped perfectly to the
original CDE component. The only item eliminated from the original CDE component
was “Q7: How is professional development used to ensure a thorough understanding of
RtI?”.
Table 23
Items Included in Component 4
Item
Q1: How is a vision and commitment for RtI established?
Q2: How are resources aligned to support RtI?
Q3: How are current policies and structures aligned with RtI initiatives?
Q4: How is collaboration and momentum for RtI implementation ensured (staff)?
Q5: How is collaboration and momentum for RtI implementation ensured (students, families)?
Q6: How is the information on implementation used to improve practices?

According to the CDE, leadership at the state, district, building, and classroom
levels is critical to the implementation of RtI implementation (Colorado Department of
Education, 2008). Because RtI represents a significant change for the functioning of the
98

entire educational system, changes must be championed and monitored by leadership
across all levels (Colorado Department of Education, 2008). This too, is supported by the
national literature on RtI implementation. As George Batsche and his colleagues (2007)
explain, the active involvement of as many stakeholders as possible through collaborative
planning and problem-solving efforts is essential to sustainable implementation of RtI.
Change cannot be demanded. Even initiatives such as RtI that are mandated from
legislation can fail if those who must implement it don’t support or commit to the
innovation (Fullan, 1997). As a result, all key stakeholders must be involved in every
stage of the change process. Without strong vision and support from key leadership, this
process of rallying stakeholders and embedding RtI is not likely to occur or sustain
(Batsche et al., 2007, Hall & Hord, 2010).
Based on the research supporting the important contributions leadership make to
RtI implementation and the results of the factor and reliability analyses, there is good
reason to maintain Leadership as a factor within the RtI implementation rubrics.
Component 5: Problem-Solving Structures. The fifth and final component
identified included three items from the Problem-Solving component defined by the
CDE. These three questions are specific to the structures a school would need to put in
place to support problem-solving processes. While these items are easier to put into place
as technical changes and not adaptive changes, they are critical elements that must be in
place for meaningful problem-solving to occur.
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Table 24
Items Included in Component 5
Item
Q8: How are school teams and the roles of staff and families created to support a problem-solving culture (roles,
teams)?
Q9: How are school teams and the roles of staff and families created to support a problem-solving culture (agendas,
schedules)?
Q10: How are school teams and the roles of staff and families created to support a problem-solving culture
(documentation, forms)?

Several items related to actual problem-solving processes were not included in the
final solution as they loaded weakly onto individual factors (> .4) or loaded across
multiple factors. These are identified in Table 25 below. It is noteworthy that two of the
concepts addressed in the original CDE rubric (Q12 and 13) are related to one of the
items retained in Component 3: Standards-Based Teaching and Learning. That item:
“Q24: How is assessment data used to drive instructional practices for both groups of
students and individual students?” actually combined the two questions into one.
Additionally, given the shifted focus to instructional decision-making for Component 3, it
is more logical and makes more sense conceptually to include the item in Component 3
than in Component 5. The factor analysis confirmed this as Q24 loaded .44 onto
Component 3, and minimally (< .4) with Component 5. The reliability analysis revealed a
corrected item correlation with component 3 at .598, and Cronbach’s alpha would have
been reduced if the item was removed from the factor.
Table 25
Items Eliminated from the Problem-Solving Component
Items with Weak Loadings on Factors

Items with Cross-Loadings > .4

Q11: How is professional development differentiated and
provided to all staff members to support effective and
sustainable problem-solving processes?
Q13: How is the problem-solving process used by
educators and families to improve outcomes for individual

100

Q12: How is the problem-solving process used by
educators and families to improve outcomes for
groups of students?

students (team)?
Q14: How is the problem-solving process used by
educators and families to improve outcomes for individual
students (consultants)?

Finally, Q14 regarding designating consultants to support individual problemsolving did not relate strongly to any factor, and is not well represented within RtI
research.
Overall, it may be controversial to remove the processes related to problemsolving from this factor from the tool. Article after article proclaims the importance of
problem-solving processes within the RtI framework (e.g. Allaine & Eberhardt, 2011;
Colorado Department of Education, 2008; Harlacher & Siler, 2011; Johnson & Smith,
2008; Samuels, 2011; Sugai, 2012); however the process related items have not been
removed from the overall construct of RtI, nor from the broader tool itself. The processes
are captured in Component 3, and are more integrated and embedded within the processes
captured in that component entitled The Teaching and Learning Cycle.
Implications for the CDE
Several components of the CDE RtI Implementation Rubrics were confirmed as
valid and reliable measures through the factor analysis. These included Family, School
and Community Partnering, Positive School Climate and Culture, Leadership, and
Problem-Solving Structures. Two factors, Curriculum and Instruction, and Assessment
were determined to be a better fit when integrated and interpreted as measures of a
Teaching and Learning Cycle. This recommendation is validated by research that
suggests when teachers utilize assessment data to inform instructional decision-making,
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outcomes for students are improved. As such, it would behoove the CDE to consider how
the supports and professional development they provide can support this framework.
An additional consideration for the CDE is regarding the anchors they utilized to
organize the rubrics. While these may have helped readers to think about the rubrics as an
organizational tool (Colorado Department of Education, 2010) they did not prove to have
a strong relationship through the factor analysis. The one anchor that had a weak factor
identified was that of professional development. Although most items relating to
professional development were removed, this should not reflect that it is an unimportant
activity. Indeed, research has shown that educational reforms efforts such as RtI are not
self-implementing, nor do they easily assimilate within the data-to-day practices of
educators (Fullan, 2010; Hall & Hord, 2010; March 2011). Hatch (2002) suggests that a
primary reason for school reform efforts failing is that educators are not given support to
develop the necessary systemic capacity to re-form school structures or develop the
knowledge, commitment, and skills needed for successful and sustainable
implementation. Michael Fullan (2010) promotes that a key to effect school reform is the
development of the collective capacity, emotional commitment, and technical expertise of
all stakeholders across the educational system. In order to accomplish this, particularly
for RtI, high quality professional development is required (Batsche, et al., 2005; BrownChidsey & Steege, 2005; Glover & DiPerna, 2007).
What is unclear, however, is whether professional development is an indicator of
RtI implementation for fidelity purposes. Given the results of the factor analysis, the
CDE staff may want to consider one overall question regarding professional development
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for implementation. Another option would be for the CDE staff to consider that
professional development is a means toward achieving RtI implementation fidelity but
not an indicator of fidelity itself. As such, it would not be appropriate to include it in their
fidelity tool, though development of professional development offerings will remain a
critical aspect of their work promoting RtI implementation with fidelity.
Recommendations for Future Research
Several implications for future research arise from this study. First, it will be
important to conduct a confirmatory factor analysis with a larger sample size to test the
overall theoretical five component model developed as a result of this study. Other
research questions that would be important to consider include:
1. In what ways do schools receiving coaching support from the CDE change
their overall RtI implementation as measured by the CDE RtI Implementation
Rubrics?
2. To what extent does a relationship exist between accreditation rating, school
size, factors of poverty and RtI implementation as measured by the CDE RtI
Implementation Rubrics?
3. What are the factors that schools are most likely to need professional
development support with?
4. What professional development offerings are most likely to improve school
implementation of RtI as measured by the CDE RtI Implementation Rubrics?
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Understanding these questions would significantly improve the CDE’s ability to develop,
refine, and focus professional learning opportunities for their constituencies.
A final and critical avenue for research is to examine the relationship between
self-ratings on the CDE RtI Implementation Rubrics and student outcomes. If the
ultimate purpose of RtI implementation is improved student outcomes, then the tool
should be able to predict whether higher levels of implementation lead to stronger student
outcomes. As a part of this study it would be important to understand whether certain
factors are more likely to predict improved outcomes. The CDE RtI Implementation
Rubrics have been determined to be a viable option for measuring the systemic
implementation of the RtI framework. After confirmatory factor analysis has been
conducted, and a larger sample size is gathered, it should be possible to determine
whether the framework has achieved the ultimate goal of improving academic and
behavioral outcomes for students.
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Assessment: the ongoing process of gathering information to make educational decisions
for both academics and behavior. A complete assessment system within RtI
enables educators to screen students to identify those at risk; use diagnostic
assessments to determine factors contributing to at-risk status; use formative
assessments (progress monitoring) to monitor the effects of instruction; and use
summative assessments to make outcome-based decisions about mastery of skills
and standards (CDE, 2010).
Content Validity: a check of the operationalization against the relevant content domain
for the construct (Trochim, 2005, p. 51).
Curriculum and Instruction: a curriculum is an organized plan designed to meet or
exceed state standards and instruction is designed to support the mastery of these
goals. High quality district curricula: embodies 21st century skills; is
comprehensive, ensuring at a minimum, access to all discipline areas specified in
state legislation; is connected within and across content areas; is relevant and
applicable; and is guaranteed, viable, and appropriate for the instructional level of
each individual student (CDE, 2010).
Developing: designing and building infrastructure for RtI implementation (CDE, 2010)
Emerging: building consensus and buy-in for RtI implementation (CDE, 2010)
Face Validity: A type of validity that assures that “on its face” the operationalization
seems like a good translation of the construct (Trochim, 2005, p. 51)
Family and Community Partnering: in effective partnering, each stakeholder shares
responsibility for learners’ success by: establishing and sustaining trusting
relationships; understanding and integrating family and school culture;
maintaining reciprocal communication; engaging in collaborative problemsolving; coordinating learning at home, school and in the community; and
acknowledging and celebrating progress (CDE, 2010).
Fidelity of Implementation: putting into operation a project, program, or practice, the
way in which it was designed or intended (O’Donnell, 2008).
Implementation: a specified set of activities designed to put into practice an activity or
program of known dimensions (Fixsen et al., 2005, p. 3)
Leadership: the activities of leaders and includes: creating a clear vision and
commitment to the RtI process; inspiring, facilitating, and monitoring
growth/improvement, along with holding high standards for everyone; promoting
the essential components of RtI and the significant systemic changes needed to
implement RtI with fidelity; committing resources, time, and energy to building
capacity and sustaining the momentum need for change; and supporting
115

collaborative problem-solving approaches with colleagues, families, learners, and
community members to build partnerships (CDE, 2010)
Operationalizing: implementation of the structures and systems developed during the
developing stage, and working to build consistency with the practices educators
are expected to engage in (CDE, 2010)
Optimizing: the stage of implementation where practices and structures are embedded
within the system, and done with fidelity. Focus shifts to adapting the system to
the current needs of students, and to ensure efficacy.
Positive School Climate: an environment that is proactive, safe and strives to be
culturally responsive. It is built upon a caring school community that welcomes,
honors, supports and builds relationships with diverse learners and families to
increase academic and social-emotional outcomes for all (CDE, 2010).
Problem-Solving: involves creating a collaborative culture in which the problem-solving
model is used. The problem-solving model is a four step process used to solve
identified concerns. With this approach, educators, families, and students
collaboratively work together in order to define the problem, analyze contributing
factors to the problem, develop a plan and evaluate the effectiveness of the plan
(CDE, 2010).
Response to Intervention: the practice of providing high quality instruction and
interventions matched to student need, monitoring progress frequently to make
decisions about changes in instruction or goals and applying student response data
to important educational decisions. RtI should be applied to decisions in general,
remedial and special education, creating a well-integrated system of
instruction/intervention guided by student outcome data (Kurns & Tilly, 2008).
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